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improved Adjustable Bolt Cutter. 


In former issues we have illustrated and 
described the Adams bolt cutter, and it will 
be remembered that the head of the ma- 
chine is so constructed that two opposite 
portions of it, working on large sliding sur- 
faces, carry the cutters which are opened 
and shut by the action of pins, which are 
offset in such a way as to actascams. The 
head as thus made is well adapted to work 
that is to be produced in large quantities of 
uniform size, but the head which we now 
illustrate, and whieh is founded upon the 
Adams head, retaining its valuable feat- 
ures, is at the same time adapted to work 
which requires to be frequently changed in 
size—such work, for instance, as is found 
in many railroad, boiler and jobbing ma 
chine shops. The present machine is known 
as the Cook Automatic Bolt Cutter, and is so 
arranged that, by simply turning a gradu- 
ated ring at the back of the head, the dies 
are adjusted for any desired variation from 
the nominal diameter, this adjustment not 
interfering in the least with the regular au- 
tomatic opening and closing of the head. 
The added function is performed by a ring 
which on one side takes the form of a scroll, 
and engages with four blocks which are 
placed behind each of the four jaws, these 
blocks moving in milled slots, as shown. 
In these blocks the pins, one of which is 
shown and designated in the sectional view, 
Fig. 3, has a bearing within a steel bush, as 
shown. The opening and closing pins are 
operated by the movement of the back 
plate, their engagement with this being by 
means of radial slots, which allow of ad- 
justment by the ring and blocks. 

The dies are as simple as they can well 
be, being nothing more than plain pieces of 
steel fitted to the holders, and secured by 
screws under which buttons are placed, to 
avoid disturbing the position of the dies in 
tightening. The dies can be hobbed in 
dummy heads, and finished ready for use 
before being put into the machine. 

The automatic closing and open- 
ing device is substantially the same 
as has been heretofore illustrated, 
the carriage coming into contact 
with adjustable collars causing 
the head to open, closing being 
effected by returning the carriage 
to its place. Some improvements 
have been made in this also, cal- 
culated to increase its wearing 
qualities particularly. 

All parts of the head are of 
steel, and it is so arranged that no 
chips can possibly get into it. 

lhe dies are so made that, when 
put into the head and pushed 
back as far as they will go, they 
will cut their nominal size when 
the adjusting ring is set at zero, 
movements of ene graduation 
either way from this varying the 
size by .001'', so that any desired 
detinite variation in size can be secured. 

Dies can be changed without loss of time, 
and in tapping, the tap holders shown are 

it in place of the dies, and held in the 
Same manner, 

They are made in all sizes, from the small- 
est, fitted for threading bicycle spokes, to 
machines adapted for bolts 34’ diameter, by 
the Capitol Manufacturing Co., Chicago, II]. 








The Evening Post has been having one of 
its periodical conniption fits, because the 
great city of New York pays its laborers the 
highest rates of wages, instead of bearing 
the labor market by hiring them at the low- 
est possible prices. 





-- 
The Baltimore & Ohio Railroad will make 
an exhibit at the World’s Fair showing the 








Melting Cast-iron in Cupolas. 


By 8S. BoLLanp. 
E. 
The cupola is now one of the most im- 
portant factors in foundry economy. Its 
management commands the attention of the 








founder to a far greater extent to-day than i 
founder to a far greater extent to-day tl t 
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DIE ADJUSTING RING 
CUT IN HALVES 





demonstrated, that any further allusion to , 
the fact would be superfluous here. The 
science of melting in cupolas seems to have 
made very slow progress, until it was seen 
by some of the advanced thinkers on the sub- 
ject that there was ‘‘ money init”; then the 
services of the engineer and scientist were 
enlisted in the cause, and specialists in the 
manufacture of cupolas and blowers were to 
be found everywhere. 

A result of this change in the order of 
things is that, instead of working, as has 
hitherto the case, by the ‘rule of 
thumb,” enabled to measure, 
with a degree of accuracy almost marvelous, 


been 
we are now 
the air, fuel, capacity of cupola, and press- 
ure of blast, ete., required to melt a given 
quantity of iron in a specified time. True, 
we do not always accomplish this with the 
degree of accuracy above spoken of, but in 
nearly every case of failure the cause may be 





{traced to the non-fulfillment of the known 
conditions. . 

| It that the intelli- 
/ gence of the melter has not grown with the 
| steady improvements now being established 
in nearly all of our leading establishments, 
| comoquentiy it requires the constant atten- 


ee . . 
| tion of foreman or manager to lusure a cor- 


must be remembered 


j rect manipulation of improved cupolas and 
| their adjuncts. 

| The thoughtful founder has profited to an 
"appreciable extent by 
| for recognition made by the manufacturers 
|of cupolas and blowers, for in order to sub- 
'stantiate such claims they have flooded the 


| 


reason of the claims 


market with catalogues and pamphlets, which 
contain an elucidation of the science of melt- 
ing such as cannot be found anywhere else. 

This literature, made purposely 
plain, has been read extensively 
with very good results, a better 
-feeling has been established be- 
the andthe 
scholar, and there is now no doubt 
the of the practical 
founder that the day of mystery is 
past, for very much, if not all of 
the mystery has been scattered by 


tween workman 


in mind 


those very scholars whom he has 

always been taught to despise. 
The from. this 

improved education in matters re- 


good resulting 
lating to the melting of iron in 
cupolas is nowhere seen to better 
advantage than in the erection and 
management of what may be called 
the common cupola, which, not 
withstanding the immense number 
of patent ones sold, still finds a 
place in every land, and, I suppose, 
always will. It must strike the 
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IMPROVED ADJUSTABLE BoLT CUTTER. 


history and development of railways from 
In | 


pursuance of this purpose it has sent a repre- 


their beginning to the present time. 


sentative to London to prepare 


the chief objects of the many in the Kensing- 


ton Museum relating to railways. 
every indication that the Department of Trans 


models of 


There is 


has ever done in the past. No matter what 
pains may be taken to insure a good and safe 


mold, every attempt in that direction will be | 


interested observer that, after all, 
there is not very much difference 
in the of cupolas, 
Most of the so-called ‘‘ improved’ 
have made their debut within the 
thirty-five years, and very 
many of them have, after a short 
trial, been changed back to the 
old style, with considerable profit to those 
interested. 
| Others are simply 


construction 


last 


‘tolerated’ because 


neutralized if the molten iron supplied for | they are neither better nor worse than the old 


filling it is not, in every sense, up to that 


standard of excellence which a right use of 


| the materials employed warrants us to ex- 


portation will be the most complete thing of | pect. 


the kind ever seen. 


The truth of the above has been so often 


| style, and not a few of the really meritorious 
|cupolas are producing minimized results 
| from the simple cause that there is not suffi- 
| cient intelligence expended on their manage 


ment. In a number of when the 


Cases, 
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formulas furnished by the patentees for Fig. 2 shows sections and elevation of what 
guidance in the management of their cupolas was considere’ a good type of cupola fifty 
are followed to the letter, very excellent re- years ago, and of which type there are large 
sults ensue, both time and money being saved numbers still working in England and other 


by adopting them; but as these formulas are 
carefully prepared by experts, and are, in the 
main, reliable, we need not inquire into their 
respective merits, but proceed at once to an 
exposition of the construction and manage- 
ment of the common cupola, for, on account 
of the extra cost of erection, joined to the { 
strict management required for the success. [Bigs ERAT eat ae 
ful working of most patent cupolas, there ; | 
will, I presume, always be a demand for the 
former. 

The blast furnace, in some form or other, 
has always had a place in the metallurgical 
arts, and dates back to the earlier dynasties 
of the ancient empire of Egypt; true, they 
were very simple contrivances, but that 
which was accomplished is made to appear 
all the more wonderful in view of their sim- 
plicity. The Catalan furnace is a type of 
some of these old-time smelting processes, 











and, primitive as they were, could be found 
in use in some parts of Europe a few years 
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Suowina Heiguts, Deprun or Borrom, Quantiry oF FukL oN Bep, Proportion OF Fu 





IMPROVED 


ment shown at 
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EL AND IRON 





pipes above, for the underground arrange- 


for the multiplication of tuyeres or any 
other changes which experience may sug- 























DIAMETER OF Main Buast Pires, NUMBER oF Tryeres, BLAST PRESSURE, S1zEs OF BLOWERS AND 


Power or EnGings, Mgeuting Capacity pER Hour, AND ToraL MELTING CAPaciry OF 
CUPOLAS FROM 24 INOGHES TO 84 INCHES IN DIAMETER. 
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Inches Feet Inches Pounds| Pounds Pounds Pounds Inches No. |No. Dimensions 
| 






24 10 10 300 | 900 50 500 10 1.5 2 10” x2’ 

26 10 10 390 | 1,170 92 828 10 2 2) 1446"x2"’ 

28 | 10 10 480 | 1,440 134 1,206 10 2.6 3 | 1246'x2 

30 12 10 570 | 1,710 176 1,584 12 2.6 3 124"x2”" 

32 12 iO 660 | 1,980 218 1,962 12 3.3 4 ih 6x 

34 12 10 750 | 2,250 260 | 2,340 12 33 bs} 3h ee 

36 12 10 8410 2,520 302 2,718 14 Pas $4 1386"x2” 

38 12 10 930 2,790 344 3,096 14 ) 6 18 x2 

10 13 10 1,029 | 3,060 386 3,474 14 5 6 19 x2’ 

42 13 10 1,110 | 3,330 428 3,852 16 5.8 6] 1 x% 

44 13 10 1,200 3,600 470 4,230 16 5.8 6 1 'x% 

16 13 10 1,290 | 3,570 512 4,608 16 6.8 6 d 

18 13 10 1,380 4,140 554 1,986 18 6.8 6 

50 14 10 1,470 | 4,410 56 5.364 18 8 8 

52 4 10 1,560 4,680 638 5,742 18 10.7 8 

4 14 10 1,650 | 4,950 6x0 =—-46, 120 720 10.7 8 

56 14 10 1,740 | 5,220 722 6,498 20 12 2 8 

58 14 10 1.830 | 5,490 764 6,876 20 12 2 8 

60 15 10 1,920 | 5,760 806 | 7,254 22 13.7 ts) 

62 15 10 2,010 | 6,030 848 7,682 22 13.7 8 

64 15 10 2,100 | 3,300 890 8,110 22 15.4 8 é 

66 15 10 2,19) | 6,570 932 | 8,388 22 15.4 8 18k9"x3"’ 

68 15 10 2.280 | 6.840 | 974 | 8,766 22 17.1 10 1619’’x 3” 

70 16 10 2,370 | 7,110 1,016 | 9,144 22 19. 10 18g ’x3” 

72 16 10 2,46) | 7,380 1,058 9,522 24 19 10 1849’’x 3” 

74 16 10 2,550 | 7,650 1,100 9,900 24 23.9 | 12  1649'x3}6” 

76 16 10 2,640 | 7,920 | 1,142 | 10,278 2 23.9 12 1646/x3” 

78 16 10 2.730 | 8,190 | 1,184 | 10,656 24 26 12 1816x346” 

80 16 10 2.820 | 8,460 | 1,226 11,134 24 26. 12 18)6'’x 344” 

82 16 10 2.910 | 8.730 | 1.268 11,412 24 28. 14 17'" x B4g"” 
| 9,000 1,310 (11,790 | 26 31 16 16/7 XB" 


a4 16 10 8,000 


back; these were simply a hole in the ground, | parts of the European continent, as 
with walled sides, into which a copper tuyere | well as still a few in some of the re- 
pipe penetrated. When the charcoal and ore mote parts of this country. There is 
had been properly placed within this hole, | really no essential difference betwixt 
the blast was forced through the tuyere pipe the cupola shown at Fig. 2 and that 
by some of the antiquated methods then in| seen at Fig. 8, except that, instead of 
vogue, until the molten iron was produced. | the bottom resting on a solid founda- 
At Fig. 1 will be seem a longitudinal verti-| tion, as at Fig. 2, the one at Fig. 3 is 
cal section of the Catalan furnace, which, as supported by four columns A, which 
will be observed, has no chimneys. On the allows for the dropping out of the 
left of the figure is seen the lower part of the whole contents of the cupola at once, 
tromp or blowing engine; the blast is pro-| swing doors B being provided for 
duced by means of a fall of water of about | that purpose, whilst in the former case 
twenty-five feet through a tube into the cis-| the cupola, when done working, must 
tern below, to 
whose upper LW 
part the blast 
pipe is con- 
nected, the 
water escaping - 
through a pipe 
below. This & 
apparatus is on 







the outside of 


Water Bow 





the building, 
and is said to al 
afford a con- F | 

tinuous _ blast Trompe or Blower petition - om 
of great regu- be : 
larity. Fig. 1, <2 


Catalan Furnace 














Now, ii we 


continue the walls of this primitive contriv- be raked out with hooks through large aper- 


ance, What do we obtain in reality other than tures 4 provided for the purpose. 


the cupola of to-day, exact in every particu- Another feature which commands atten- 
lar, so far as the principles involved for melt- | tion is the substitution of a wind box round 


ing iron are concerned ? 
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Horse-Power of En- 
drive 


gine 


Sizes of Stu 


Blower, 
| by their number. 


Blower. 


No. H.-P. | No. 


54 2 
5g 2 
She 2 
8 3 
8 8 
8 3 
114% 4 
11% 4 
116 4 
1734 5 
1734 5 
1734 5 
1734 6 
7 6 
27 6 
27 7 
27 7 
27 7 
27 8 
40 ta! 
40 8 
40 8 
40 8 
40 8 
10 — 9 
Zoo 9 
Sus 9 
Ese) 9 
a! s 58 9 
oF ar 9g 
=| S%| 10 


To Tuyere ©) 


Section of Fig. 


Tuyere 


Horse-Power of En- 


re 
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the cupola, connecting with a system 


Section of Fig. 2. 


gest, being made with very little trouble or 
expense, 

A careful examination of Fig. 3, aided by 
the table which accompanies this article, will 








pattern shown, which pattern is, to all i: ¥ 
B, Fig. 2; this allows and purposes, what we may call a como, “ 
cupola, in contradistinction to all such Ir 
protected by letters patent. ” 
1 
STEEL BUTTON WHICH KEEPS 
IES FROMSMETING IN TIGHTENING 
‘ UP CLAMP 
fe @ SCREW. 
DIE CLAMPING SCREW. 
’ “oo FOR MOVING BACK PLATERESS 
ADJUSTABLE BoLT CUTTER.—SEE PaGeE 1. ; 
Let us now consider in detail the va 
IN CHARGES, requirements for the erection and mania 
ment of such a cupola. 
LOCATION OF CUPOLA. 
What shall be its capacity, and wher 
¢ | £2 8 it be located? are very important points t\. be 
2 Ss ae considered. With regard to the latter query 
“2 ae =e . 
~ So 23 due care should always be exercised to choos 
z -_ => a location which will be equidistant from al] 
= & ° 4 ey . R ° . : 
£5 a its parts, for, whether the iron is carri: 
ben shanks, run on trucks, or changed 
= & . : : eye ‘ 
& crane to crane in ladles, this disposition wil] 
give an equal and rapid distribution. 
> 3 > Ye . . o . 
- Pounds Pounds A very good axiom is that of Mr. Ki 
who, in his very excellent work, ‘‘ Founding 
500 6,000 ” oe . . ‘ a 
Hee 8°000 of Metals,” says: ‘‘ It is easier to whee 
2,500 | 10,000 iron to a cupola than it is to carry m 
38,000 | 12,000 : a ie . 4 
3,500 14,000 iron away from it. a 
4,000 | 16,000 4 
4,820 | 18.280 CAPACITY OF CUPOLA. } 
5,640 22,560 din < : Z 
6,460 | 25,840 lhe accompanying table will be of se1 
7.550 | 30.200 . re Dt Vole >rpanantty af oc P 
8'640 | 34560 in determining the capacity of cupola ne 
9,730 | 38,920 for the production of a given quantity of 
10,760 = 43,040 . aan . : ° 
11.790 47,060 in a specified time. 
12,820 | 51.280 Oe ne Ie : ee ; B 
13830 55-400 First, ascertain the amount of iron w ) 
14.880 | 59,520 is likely to be needed at each cast, and { 
15,910 | 63,640 MISS : . 
16,940 | 67.760 length of time which can be devoted prot | 
p 18,340 | 73,360 ile an oes ae Se a tac ( 
‘ 19.770 | 79,080 ably to its disposal; and supposing tha 
22 | 21,200) 84,800 av 
22 | 22.630!) 90.520 uD 
2 24.060 | 66,240 | | 
35 26,070 | 104,280 | to 
35 27,980 | 111.920 
35 | 29,890 119,560 | bapa 
35 81,800 | 127.200 | fo] 
35 | 33,710 | 134,840 
35 35 620 142.480 for 
48 37,580 | 150,120 
| ans 
—— | 
3 wi 
: tin 
| a tol 
| Stace k 
qu 
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YW ae a § in 
11 qj 
CX! 
ke | 1 F the 
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Spout a ae 
te a 
Amerwan Mach. nist ~--Under ground Main Blast Pipe a 
7 Amerwan Mac A 
Fig. 2. : 
hours is all that can be spared for that | | 
pose, and that ten tons is the amount wh 4 
must be melted, find in the column, Meltinzs 
Capacity per hour in Pounds, the nea! ) 


enable any one to build a cupola after the 








figure to five tons per hour, which is ft 
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10,760 
which, in the column, Diameter of Cupolas’ 
Inside Lining, will be found 48 inches; this 
will be the size of cupola required to furnish 
ten tons of molten iron in two hours. 


to be 











Charging Hole 





Tron 27/8 Ibs, 





Charging Holi 


Coke 502 tbs, 


Level ofy | Rc 


Tron 277s lbs, 


>= |) ae Coke 


02 Ibs, 


Tron on Bed 2520 Ibs: 


Dia. 36 >t 


Coke on Bed 840 lbs: f 





: fewer 


Slag Hole r 


| Sand Bottom 
ey 

| 
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Floor Line 1 








ts FARE 


Support 








Fir 
Brick 


Lining 


Tuyere 


‘Ll 


Bo = ee Ma Oe 
prov “TI Botton 


pounds per hour, opposite to | cupolas lose a considerable amount of com- 
| bustible gas which escapes unburnt, whereas 


| when a sufficient height is allowed a large 
| quantity of this gas mixes with the oxygen 
| shove and ignites, thus giving off heat avail- 
able for combustion. 
Should it be required 
to know what height 
to make a 50-inch cu- 
pola, find 50 inches in 
the column, ‘‘ Diameter 
of Cupolas,” 
to which, in 


opposite 
the col- 
umn, ‘‘ Height of Cu- 
pola” from base to bot- 
tom side of charging 
hole, will be found 14 
feet, so that a 50-inch 
cupola should have a 
height of 14 feet. 

The height of any 
other cupola from 24 
inches to 84 inches 
diameter may be found 
in the same manner. 


Scaffold Floor 


le 
Friction Cluteh 
Pulley. 


With this we give 
illustrations of a new 
friction clutch pulley 
adapted for rolling- 
mills, rubber or brass- 
mills, saw-mills, docks, 
mines, warehouses, 
etc.; and it is said that 
this clutch is particu- 
larly well adapted for 
electric lighting  serv- 
ice. 

Its construction is 
comparatively simple, 


Main Blast Pipe i4 Dia: as per Table 


Branch Pipe 








Spout . 
and its action is relia- 


| 
| ble and powerful. The 
| hub of the guides hh 
| is firmly keyed to the 
shaft the slotted 
levers e e work on the 


a; 








Fig. 3. 


MELTING CAST-IRON IN CCPOLAS.—SEE 


Or suppose that the heats were likely to 
average six tons, with an occasional increase 


up to ten, then it might not be thought wise | 


to incur the extra expense consequent on 
working a 48 inch cupola, in which case, by 
following the directions given, it will 
found that a 40 inch cupola would 
answer the purpose for 6 tons, but 
would require an additional hour’s 
time for melting whenever the 10- 
ton heat came along. 

Let it understood that the 
quotations in the table are not sup- 
posed to be all that can be melted 
in the hour by some of tbe very 


be 


be 


excellently equipped cupolas now in 
the market, but simply the 
amounts which a common cupola un 


are 


der ordinarycircumstances may be ex 
pected to melt in the time specified. 

















pivots f f, which are 
attached to the hub of 
the guides. One end 
of each of the 
e é engages with a journal on the friction 
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PaGE 1. 
levers 


shoes g g, and the opposite ends of the levers 
eeengage with the inclined arms dd on the 
hub 6, which has freedom to move length- 
ways on the shaft, but it cannot turn on it, 
Moving the hub / towards the pulley causcs 
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i FrRiIcTiON CLUTCH PULLEY. 


HEIGHT OF CUPOLA. 
What is meant by height of cupola is the 
tance from the base to the bottom side of 
charging hole. 


Height in cupolas is important, as all low 


the friction shoes to move radially outward, 
and finally press against the inner surface of 
the rim of the pulley. 

When the clutch is in action it is locked 
by the inside screws 8 8, whose points en 





gage with notches cut in the ends of inclined 
arms, and the , Whose 
points engage with the notches cut in the 
other ends of the inclined arms and lock the 
clutch when disengaged, so that no longi- 
tudinal pressure on the shipper is required 


outside screws 0 0 











REVERSIBLE CHUCK JAW. 


for holding the clutch in or out of action. 
The screws sand o are also used for adjust- 
ing the clutch. 

The shipper may be attached to the loose 
bronze ring C fitted in the annular groove in 
the hub 4. 

For high speeds the centrifugal force of 
the friction shoes is counterbalanced by the 
slotted levers. 

The friction surfaces are all of iron ; there 
is ample clearance between the friction sur 
faces when disengaged, and the clutch may 
be put in action quickly, or as gradually as 
desired. 

These clutches are manufactured by R. F. 








Hargraves & Co, 101 Friendship street, 
Providence, R. I. 
+> 


Reversible Chuck Jaw. 





The accompanying illustrations show 
a new reversible jaw for lathe chucks 
which is so made that it does away with 
the necessity for running the jaw off 
from the screw, and as the jaws always 
remain in place there is less trouble in 
keeping them true. Both parts of the 
jaw are drop-forged steel, case harden 
ed, and the working parts are ground 
after hardening. 

An inspection of Fig. 1 will show 
how the two parts of the jaw are joined 
together, the flat washers which fit the 
counterbores acting as dowels, bringing 
the upper part of the jaw into its proper 
position, and holding it securely. Fig. 
2 shows the upper part of the jaw re- 
versed, and in position for holding work 
by gripping it outside, 

The change from one position to the 
other is quickly made, and the jaw is 
practically a solid one in either position. 
In fact, the upper parts cf the jaws are 
often used in practice, extended so that 
only one dowel and screw are in use. 
These jaws are now furnished, when 
desired, with chucks of all sizes from 6” 
to 42", by the Skinner Chuck Co., New 
Britain, Conn. 


os sn + 

How little difference it makes in the 
tinal result what rate of interest is received, 
the fact that a property 
doubles in twenty-three years at 3 per cent., 


is evident from 


in eighteen years at 4 per cent., in fourteen 
years at 5 per cent., in twelve years at 6 per 





cent., and in only nine years at 8 per cent. 
If the present holdings of the Vanderbilt 
family be $3800,000,000, they will be $1,320, 
000,000 in fifty years, even at3 per cent., and 
over twice that at 44 per cent. 


_> —— 
A New Steam Separator. 


Separators for live and exhaust steam are 
now so well known, and their importance so 
generally appreciated’ for the separation and 
removal of solid or fluid matter from gaseous 
or vaporous currents, that a short description 
of one of the latest developments in appli- 
ances of this kind may be of interest. 

The Cochrane separator for horizontal 
pipes, Fig. 1, consists of a cast-iron casing, 
having opposite lateral openings near the top 
for the ingress and egress of the steam, The 
upper section is divided by a baffle plate, 
having parallel corrugations or ribs extend- 
ing vertically from top to bottom, with two 
equal openings, one on each side next to the 
casing, of a combined area 25 per cent. 
greater than the area of the entering pipe. 

Surrounding and guarding that portion of 
the baffle cut away on side for the 
steam passage is a special deep rib to prevent 
water from flowing or being driven through 
by the current of steam. The 
casing is also provided with vertical ribs. 

Forming the the 
proper, the sides pitch in toward the center 
from all directions, and lead directly to the 
receiving well or reservoir, the mouth of 
which is specially protected from the cur- 
rent of steam, to prevent any interference 
with the contents, 
thereto, or after coming to rest. 


each 


inside of the 


bottom of separator 


either during passage 
A suitable 
gauge glass and valve in drip pipe completes 
the equipment. 

The separator for vertical pipes, Fig. 2, 
differs from the horizontal form in having 
openings at the top and the bottom for the 
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Fig. 1. 
STEAM SEPARATOR, 
ingress and egressof steam, and in using an 
angular baflle plate, which plate is also pro- 
vided with ribs to break up and divert the 





entrained water and oil from the current of 
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the 
those employed in the horizontal style. 


steam, on same general principles as 

The well is formed by casting on the bot- 
tom piece of the separator a pipe projection, 
which rises to the Jower edge of the baffle 
plate. 

The principles of action in both separators 
all the best 
for obtaining the 


embody points of approved 


methods most complete 
separation, and give by a straight downward 
course the most rapid flow to well. Release 
side openings for the purified current to pass 
out, of sufficient area to prevent back press- 
ure, are so placed and protected that there is 
no possibility of any of the separated oil or 
water being picked up again and carried 
past the separator. 

These separators, in sizes from 14 ' upwards. 
by the Harri-on Safety 
Pa. 


are manufactured 

Soiler Works, Philadelphia, 
o> 

The U. S. Battle-ship * Texas.” ” 





oo 


The steel-armorcd battle-ship “Texas” will 
be launched from the Norfolk Navy Yard 
on the 28thinst Her length on the water 
line is 501 fect 4 inches; breadth, 64 feet 1 
inch; mean draught, 224 feet; displacement, 
6,300 tons. 
power is estimated at 8,600, and she is ex 


Her maximum indicated horse 
pected to have a speed of seventeen knots. 
She has two steel turrets placed on opposite 
sides of the center line of vessel, so as to se- 
cure a forward and aft fire. Her main bat 
tery consists of two 12-inch and six 6-inch 
breech loading rifles, and her secondary bat- 
tery will include twelve 6-pounders and four 
1-pounder rapid fire guns, four Hotchkiss 
revolving cannons and two Gatlings. 

The engines, two in number, of which we 
vive illustrations, are of the vertical, inverted 
cylinder, direct acting, triple-expansion type; 
placed in water-tight compartments, sepa- 
rated by the fore and aft bulkhead. 

Fig. 1 shows the engine as erected in the 
shops of her builders, the Richmond Loco- 
motive and Machine Works, Richmond, Va. ; 
this view the engine without the 
crank-shaft, which was not ready before the 
engine had to be taken apart for shipment. 
Fig. 2 shows an end view of both engines in 
the of The high 
pressure cylinders are 36 inches diameter; in- 


shows 


course construction. 
termediate cylinders, 51 inches; and low-press: 
ure cylinders, 78 inches diameter; and all 89 
inches stroke, All cylinders are steam jack- 
eted. The main valves for the high and in- 
termediate cylinders are of the piston type, 
one for each eylinder, and one double-ported 
balan-ed slide valve is used for each low- 
pressure cylinder. All 
Stephenson’s link motion. 

The framing of the engines consists of in- 
verted Y frames 
‘The engine bed plates are of cast-steel 


are worked by a 


trussed by forged steel 
stays. 
of ‘the I section, supported on steel keelson 
The crank-shafts 
All 


The shafts, piston rods, 


plates built in the vessel. 
are made in interchangeable sections. 
shafts are hollow. 
connecting rods, and working parts general- 
ly, are of forged, mild, open-hearth steel, 
The condensers are made entirely of compo- 
sition and Muntz plates. 

The barrel of all the cylinders is 14 inches 
thick. The piston valve for the high-pressure 
cylinder is 15 inches diameter; and for the 
incvermediate cylinder it is 21 inches diameter, 
The steam lead for all cylinders is }-inch at 
top and 4 inch at bottom; and the lap for 
all cylinders is 2} inches at top and 2,4 
The 
pressure steam jackets have safety 
loaded to 80 and 25 pounds respectively. The 
intermediate and low-pressure receivers have 


inch 


es at bottom. intermediate and low- 


valves 


safety valves also loaded to 80 and 25 pounds 
respectively, The piston valves are of cast- 


iron as hard as can be worked. The valve 


stems are 4 inches diameter at the stuffing 
box and reduced to 8 inches where they pass 
through the valves, 

The connecting rods are 78 inches between 
diameter at the 
small end, and 74 inches at the large end. A 


centers, turned to 7 inches 


hole 8 inches diameter is bored through each 


crank-pin end of each rod is 134 inches thick 
and bored 184 inches diameter for the brass 
es; bolts, 4 inches diameter. 

Pis ons are of cast-steel of the dished form, 
with bosses 10} inches diameter at the cen- 
ter for the piston rods. Followers are of 
cast-iron with 9 bolts for the H. P., 14 for 
the I. P., and 24 for the LP. pistons. One 
cast-iron packing ring is used for eich piston 
1} inches thick, 6 inches wide, cut obliquely, 
The 
holes for the piston rods taper from 7} inches 


and fitted with composition tongue. 


to 5% inches diameter. The piston rods are 
7+ inches diameter with collars 8 
diameter. 


inches 


The crossheads are of cast-steel with com- 
position guide gibs 22 
wide. The crosshead pins are cast with the 
crosshead and are 8 inches 
inches long, 


inches long, 19 inches 
diameter, 94 


The eccentrics are of cast-stcel ; the high 





rod from end to: end. The crosshead wend 
are forked, cach side 64 inches thick, fitted 
with caps and bored to 94 inches diameter 


for the brasses; bolis, 3 inches diameter. The 


pressure eccentrics form one casting ; 


those 
for the intermediate and low-pressure cylin- 
ders are cast in two parts ; 
4 inches, 


the eccentricity is 
Eccentric straps are of cast-steel, 


Fia. 1.—ENGINES OF 


| 

I section, and held together with two steel 
bolts 2 inches diameter. The length of rods 
|from center of eccentrics to center of link 
78 The links are of the 
double-bar type; bars, 1% inches thick, 5 
Eccentric rod pins, 3 inches 
| diameter, 34 inches long; the journal for 
valve stem crosshead, 5 inches diameter, 43 
|inches long, with a hole 34 inches diameter 


pins is inches. 


|inches wide. 


| 
|bored through it lengthwise; suspension 
links, 33 inches between centers. 

The reversing gear for each engine con- 








U. S. Barrir-suip ‘‘ Texas.” 

sists of a steam cylinder and a hydraulic 
controlling cylinder placed vertically, and 
acting directly on an arm fixed on the re- 
versing shaft. The steam cylinder is 12 
inches diameter, and the controlling 
der 6 inches diameter, with a stroke of 174 
There is one reversing shaft for 
each engine made in two lengths with flange 
couplings. The shafts are made of forged 
steel 8 inches diameter at the largest part, 
tapering to 6 inches at the ends. There are 
five bearings, two of them 6 inches diameter, 
and three 8 inches diameter. 


inches, 


cylin- | 


A 16inch exhaust pipe leads from the 
exhaust side of each H. P. valve chest, with 
a 16-inch branch to each end of the corre. 
sponding I. P. valve chest ; a 21-inch ine 
fitted with a slip joint leads from the ey. 
haust of each I. P. valve ehest to the cor. 
responding L. P. valve chest ; and a 26-inch 
pipe leads from each L. P. valve chest to the 
corresponding condenser. 

The crank-shafts are in three sections )| 
alike and interchangeable. Each section |\,. 
a crank 19} inches throw, also a e 
disk, 8 inches thick 
and 24 inches diameter. 
forged to each end. 
The crank-pins are {4} 
inches diameter, {xs 
inches long. The criyk 
webs are 154 inches 
wide, 84 inches thick 
Each section of shaft js 
6 feet 8 inches long. 
The journals, one op 
each side of the crank, 
are 14 inches diameter. 
194 inches long. A 6. 
inch hole is bored :xi- 
ally through each sh:ift, 
and a 7-inch hole 
through the crank pins. 
The cranks are set at 
angles of 120 degrves 
to each other, the L. P. 
crank following the HI, 
P., and the I. P. follow. 
ing the L. P. crank 

The thrust shafts j:¢ 
133 inches diameter, 19 
feet 73 inches over 3. 
with 6-inch axial holes. 
There are eight thrust 
collars, 2 inches thick. 





coupling 


23 inches = diam:tcr. 
with a 3hinch = space 
between the collars. 


The line shafts are 134 
inches diameter, 19 feet 
8 inches long, with 6- 
inch axial holes. 

The propeller shafts 


are made in two 
lengths. The forward 
length is 148 inches 
diameter, 25 fect 3 
inches long; the after 
length is 14 inelics 
diameter, 30 feet 44 
inches long. The for 


ward section has a 6 
inch axial hole, and the 


after section has the 
same size of hole ex 
tending from the for 
ward end to where thie 


shaft is tapered for the 
propeller hub, where 


it is reduced to 3 
inches. 
The starboard pro 


peller is right, and the 
port propeller — Jeft- 
handed, — four-bladed, 
14 feet 6 inches diam 
eter ; pitch cast to 17 
feet 4 inches, adjust 


able from 16 feet 6 
inches to 18 feet 3 
inches. The helicoidal 


area is 66 square fect 

The condensers are 5 
feet 9 inches inter 
diameter, made in three 
sections. Each  « 
denser contains 3,160) 
seamless drawn tubes 
g inch external diameter, No. 19 B. W. G 
12 feet 6 inches between tube sheets spaced 
1,'; inch between centers. The total cooliiy 
surface is 6,312 square feet. 

The air pumps are 154 inches diamet: 
15 inches stroke, driven by compound «: 
gines with cylinders 10 and 18 inches dia: 
eter, 15 inches stroke. 

Steam is furnished by four double-end 
| boilers of the horizontal return fire tube ty] 
‘constructed for a working pressure 1 
| pounds per square inch. Each boiler b 
six corrugated furnace flues, 3 feet 3 inch 
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ternal diameter; 168 stay tubes, and 642 
dinary tubes 6 feet 9 inches between tube 
sheets, spaced 34 inches between centers. 
Total heating surface, 16,913 square feet ; 
ite surface, 532 square feet. 

The limit of the cost of the ‘‘ Texas,” as 
fixed in the act of August 38, 1886, authoriz- 
‘ne her construction, is $2,500,000, exclusive 

her battery. When Congress authorized 
the construction of this vessel, no steel war 
vessels of this character had ever been built 
in this country, and, therefore, Secretary 
Whitney selected a design from English 
competitors, who, with others, were invited 
to submit plans. This vessel has therefore 
been built from English designs. Although 
the ‘‘ Texas” will be a valuable addition to 
the navy, it is not probable that another 
vessel will be built like her. Rapid advance 
in naval construction has been made in late 
years, in which our engineers have con- 
tributed their share, and they have found 
that with a very little more expense a great 
vain can be achieved in various ways. 
—____o> 
Twenty-fifth Annual Convention of the 

American Railway Master Me- 
chanies Association. 





seginning June 20, and continuing three 
days, the Master Mechanics held, at Saratoga, 
N. Y., their twenty-fifth annual convention, 
which is very generally conceded to have 
been the most successful one so far held by 
the association. With the usual promptness 
attending the meetings of this association, the 
call to order on the first day was but little 
later than 9 o'clock, A. M., the hour set for the 
meeting. There were present, as shown by 
the roll call, about 150 members; there 
were also present a good many friends of the 
members. Asusualin late years, the conven- 
tion followed immediately after that of the 
Master Car Builders, which doubtless helped 
to swell the attendance. 

The customary formalities, such as an ad- 
dress of welcome by the president of the 
village, were gone through with, followed 
by President Mackensie’s annual address, 

The president referred to the satisfactory 
condition of the association after an exist- 
ence of years. Especially during the 
past five years the growth had been phe- 
nomenal. When they met at St. Paul, in 
1887, the membership was 270. Since that 
time 241 names had been added, making the 
membership at this time 511. ‘lhey were 
now an organization composed of repre- 
sentatives of the mechanical departments of 


25 


nearly every railroad on the continent of 
North America. ‘‘ We are recognized,” he 
said, ‘‘ because, by our we 
have shown to our sup‘rior officers that such 
recognition is our due, from the fact that we 
have shown a determination to promote their 
interests by a faithful desire to improve upon 
and care for the property contided to us in 
trust. Let us feel greatly encouraged in our 
own enterprise, and enter upon the work 
before us with renewed zeal, and a perma- 
nent and gratifying success will crown our 
eflorts.” He hoped would 
tinue with their advice and their work, until 
the working of the mechanical department 
of railroads come to as near perfection as 


perseverance, 


members con- 


possible. 
THE SECRETARY'S REPORT. 

Secretary Sinclair then presented his re- 
port. Init he said that there had been an 
increase in membership of 53 during the 
past year, which is greater than the average 
for five years as given by the president, 
There were a large number of men eligible 
to membership, from which members could 
be drawn, 
increase in membership should not go right 
long. Application had been made to the 
Secretary of State, and, as a result of such 
ipplication, the association had been incor. 
porated under the laws of the State of New 
York ; the association was now an organiza- 
tion having legal standing. 

The association has four memberships in 
Stevens Institute at its disposal. Referring 
to this, the secretary said that only one ap- 
plicant passed examination, owing to its 
rather severe nature, and the short time for 


There was no reason why the 


been made by which scholars could be ad- 
mitted to the preparatory school of that in- 
stitution sufficient in number to keep the 
scholarship full. 

EXHAUST 


PIPES, NOZZLES AND 


SAGES, 


STEAM PAS- 


The committee on the above subject felt 
obliged to say that no report was ready. 
There had been much in the way of getting 
information, and but little in the line of in- 
creased knowledge on these subjects could be 
hoped for until some arrangements for more 
definite tests could be made. 
This committee is, we believe, an old one, 
and, asit isdealing with important questions, 
doubtless the association will give it opportu- 
nities for making tests of value. 

CAR COUPLERS. 
It is not for the reason that the country is 
not full of automatic car couplers that the 
committee had so little of value to report. 
The very multiplicity of these devices may 
have something to do with the matter. The 
Master Car Builders are wrestling with tbe 
subject, and the Master Mechanics are per- 
haps more prone to adopt their conclusions 
than to arrive at conclusions of their own. 


STANDARD TESTS OF LOCOMOTIVES. 


It was brought out by this committee that 
nothing particular had been done, owing to 
the fact that the American Society of Me- 
chanical Engineers was working on the same 
question, and it was thought that there 
should be a conference. 


COMPOUND LOCOMOTIVES. 


The report of this committee, and the dis- 
cussion it brought out, was the great feature 
of the convention. The report of the com- 
mittee was to the effect that it was as yet 
impracticable to present a theoretical dis- 
cussion of the subject ; the consideration of 
the subject had gone from the realm of the- 
ory to that of practice. To-day the engine 
was in such an early stage of development 
that designers were not fully prepared to 
give the required guarantees. 
The reporc continued : 
Your committee wish to offera word of 
caution here regarding locomotive tests in 
general. Those who expect to find that any 
set of tests, however complete, will give a 
complete history of the machine under all of 
the complicated conditions found in service, 
will be greatly disappointed. No scheme 
which would furnish such results has been 
advanced by authorities. The number of 
undeterminable variables entering into a 
road test isenormous, and the conclusion to be 
drawn from the determinable ones even is a 
most perplexing problem. Both these classes 
of variables are mutually dependent, and a 
change inany one introduced a change in the 
economic results of the engine performance. 
Probably a combination of two methods of 
test would furnish a conclusive basis for 
comparison, but, unfortunately, both these 
methods involve practical difticulties, mak- 
ing them almost prohibitory. The combina- 
tion referred to is a shop test of the engine, 
where an absolutely uniform set of conditions 
could be maintained and its economy as a 
producer of a varying amount of work de 
termined. These conditions of work could 
be made to imitate those obtained on road 
with all practicable train weights. To ob 
tain the comparative economy of the loco- 
motives as a whole, including the boiler and 
engine functions, a standard set of road tests 
is essential. This would involve hauling suc- 
cessively the same special train with each 
engine over the same road, at the same speed, 
with same crew, and with all extraneous con- 
ditions alike; and afterwards repeating such 
tests for the entire range of train weights. It 
is needless to say that your committee have 
not been able to entertainsuch a programme 
In absence of this scheme the best plan 
seemed to be an imitation of the average serv- 
ice conditions prevailing over a considerable 
period of time. It was assumed that if the 
test could be prolonged for a period of say 
one month with each engine, taking the 
trains as they were offered by traffic condi- 
tions, there would result an average figure 
for economy, which would be_ repeated 
month by month, and consequently give an 
idea of the economy appearing on the per- 
formance sheets. 
The report of the committee was very vo- 
luminous, representing a good deal of labor, 
but, as the committee intimated in the begin- 
ning, was not conclusive. 


cent., which would go to show that other 
conditions than that of higher steam press- 
ure on the compounds influenced the results. 
Mr. Pitkin, of the Schenectady Locomo- 
tive Works, said they had gone into com- 


pounding as a matter of experiment. ‘‘If 
asked whether we could recommend the 
compound, we have said no; here is the 


simple, and here the compound ; take just 
which you please.” 

Mr. Lythgoe, of the Rhode Island Loco- 
motive Works, said they were not advocat- 
ing compounds very strongly. They had 
built a number, and they were showing a 
saving of from 15 per cent. to 30 per cent. 
Others had found saving from 5 per cent. 
to 25 per cent. 

Mr. Lauder was conservative. He did not 
believe savings of 25 to 30 per cent. were 
obtainable. If, as Mr. Casanave had stated, 
the saving was only 5 per cent., he did not 
believe it would pay any railroad to use 
compound locomotives, because they must 
cost something more, and the cost for repairs 
would be greater. Mr. Lauder had made 
experiments with compounds, and spoke 
favorably of them in some respects, but he 
was evidently unprepared for believing 
strongly in their greatly superior qualities. 
He thought a good deal of experimenting 
was necessary. 

This evident disbelief in existing types or 
a type, brought out Mr. Vauclain again, 
who disagreed with the statement that the 
compound would cost more in the way of 
repairs. He admitted that, in some respects, 
the repairs would be greater, but made an 
offset by the greater life of the fire box of a 
compound, He said: ‘‘ The life of the steel 
depends upon the number of gallons of water 
evaporated.” One of his previous remarks 
was: ‘‘ I cannut see why there should be any 
difference in the water per horse-power given 
out in either type.” He disclaimed the idea 
that a compound engine should be con 
structed with special relation to peculiar 
work. 

His argument, in effect, was that rail- 
roads must put compound locomotives to 
the test before the possibility of formulating 
conclusions. This was in opposition to the 
remarks of another member, that railroads 
must be satisfied of the merits of compound- 
ing before purchasing compound engines, 
was good. 

Mr. Lauder replied to Mr. 
strictures, in part, as follows: 

I do not agree with Mr. Vauclain on 
the question of repairs. I believe his posi- 
tion entirely wrong. I do agree with his 
statement that the life of the fire box de- 
pends on the amount of evaporation of wa 
ter, but he neglects to mention one of the 
important features which has quite a bearing 
on the life of the fire box; that is, the higher 
pressure we can carry on the compound. I 
think every railroad man will agree with me 


Vauclain’s 


that the higher the pressure carried the 
sooner the fire box will wear out. If you 


can secure 15 per cent. saving | believe you 
are warranted in using the compound. It is 
not necessary to build and maintain four- 
cylinder compounds when you can get 
equally as good results out of the two-cylin- 
der type. 


COMPOUND LOCOMOTIVES AGAIN, 

On the assembling of the convention on 
Tuesday it was soon made apparent that 
those who had entertained the belief that the 
major part of one day would suflice for the 
purpose of discussing compounds had wrong 
views; for the discussion was even more 
interesting on Tuesday. The discussion was 
opened by Mr. Mitchell, who practically 
ignored the question of fuel economy, and 
brought out the question of the superiority 
of the compound, in that it threw less fire, 
and thus endangered property less. This 
consideration, he thought, was going to be 
one of the main points in the compound, in 
addition to the saving of fuel. 

Mr. McBeth had experienced no abnormal 
oscillations in riding on a two-cylinder com- 
pound down grade at 30 or 40 miles per 
hour, with an especially arranged drawbar 
between engine and tender. He had just 
finished making a test on the Central Ver 





In discussing this question, Mr. Vauclain, 
of the Baldwin Locomotive Works, referred 





preparation. Arrangements had, however, 








by compounding of 17 percent. to 45 per 





to tests made by the works showing a saving | 


mont, the compound showing a saving of 30 
per cent. to 35 per cent., and the evaporation 
was 8} against 54. 


ing in evaporation was, as far as can be 
seen, exactly equal to the total saving. 

Mr. Dean had 
increasing the clearance on the compound, he 
had obliterated 


found an advantage in some instances of 19 


made tests in which, after 


undue side oscillation; he 
per cent., and in others 80 per cent, in favor 
of the 
water in favor of the compound sometimes 


compound, He iound a saving in 
about equal to the saving in coal. 

Mr. Forsyth referred to the discrepancies 
in the records of the committee, whose work, 
he said, was superior toanything of the kind 
Still the 
that the variations were very great in cases 


previously done, records showed 
where there should have been little or no vari- 
ation. The committee admitted that the dis- 
crepancies pointed to the fact that the tests 
could not be depended upon. For example, 
the coal per ton mile with the same engine 
O75 to 


nearly double that in the other—and in one 


varied from .1500—in one instance 
case the coal per horse-power was 5 pounds 
against 34 pounds in another, showing that 
the attempt to get an accurate test of locomo- 
tives with a train in regular service is not 
very satisfactory, and the figures give an 
economy of 6.1 per cent. one way and 9 per 
cent. another; then there is a further conclu- 
sion that the economy was 16.9 per cent. and 
14.1 per cent. We should 
compound engine of this type [the Vauclain] 


expect from a 
on passenger service a saving of not more 
The 


showed an economy of 30 per cent. 


than 7 to 8 per cent. committee's tests 
Mr. Leeds gave some figures that were not 
calculated to show more than a nominal sav- 
ing for the compound. 

Mr. Setchell, Pittsburgh Locomotive Works, 
remarked that they were constructing a com 
pound, and that by giving an increased heat- 
ing surface, a much larger boiler and all the 
other advantages they could over the plain cn- 
gine, expected to show a saving equal to any 
of our competitors. 

Mr. Smart spoke in a way to show that in 
his opinion a compound must be designed 
rather especially for the work to be done, 
and that where the work was heavy one way 
and light the other, the gain in one would be 
neutralized by the loss in the other direction. 
He had never claimed (on the Michigan’Cen- 
tral) a saving of more than 12 to 15 per cent. 
for the compound under the most favorable 
conditions. 

Mr. Soule had found a saving of 20 per 
cent, in fuel, some changes 1n boilers having 
been made in favor of the compound. 

Mr. Barr, as the result of research, failed to 
tind evidence that there was a savine of 10 
per cent. in favor of Compounding, 

Mr. Forney, whohad quite generally been 
accredited with favoring compounding, de 
clared himself as being an agnostic. Amongst 
other things he said : 

I feel that the advantages and superiority 
of the compound have not yet been fully 
proved, In taking up this subject, we should 
see Clearly What the real question is. I con- 
ceive it to be this: Supposing a railroad 
company wishes to have locomotives weigh 
ing 100,000 pounds for a certain trattic. 
Supposing the general manager should go to 
the advocate of the compound engine and 
say, ‘‘We want you to build an engine 
weighing 100,000 pounds for such and such 
a traffic.” Supposing the general manager 
should then go to some other builder and 
say, ‘‘ Build us some simple engine of 100,- 
000 pounds weight,” naming to this builder 
the same traffic. He should tell them both 
that what they have to do is to put 100,000 
pounds of steel and iron into their respective 
forms of locomotive that will give the best 
service for the work to be done—that they 
are to avail themselves of whatever advan- 
tages they may have. In this supposititious 
case he would then have the highest degree 
of efficiency of the two systems, A test then 
made would develop something. It is gen- 
erally acknowledged that compounding  in- 
creases the weight of the locomotive con- 
siderably—to that extent it is a disadvantage, 
The simple engine man might take that extra 
weight and put it into a boiler, getting a 
larger boiler on the simple engine. If the 
simple engine has an advantage in weighing 
less, you have a right to avail yourself of 


that. In all the discussion in nearly every 
instance the compound engine advocates 
have asked for odds in their favor. They 


ask to make the engine heavier. It seems to 
me the conditions should be exacily the same 
under all the circumstances. At this meet 





| The noticeable point in this is that the sav- 
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The Buffalo Meeting of Boiler Manu- 


facturers. 

Just one year and one month from the date 
named below the boiler manufacturers ad- 
journed at St. Louis to meet in Buffalo this 
month, on the 14th. 

The opening session should have been at 
10 o'clock, but the question of Jateness came 
in, just as it always comes in with many so 
cieties when getting together on time is con- 
cerned. Ten o’clock went along up to 11 
before the hammer of President Lappan 
called the fifth meeting of the association to 
order. 

Representatives of the A. B. M. A. 
present, as a matter of course, and there 
were present interested in what 
was to be done at the meeting. 


were 


also those 


UNITED STATES REPRESENTATIVES. 

Colonel Dumont provided for a representa- 
tion of inspectors, to the end that these men 
might give and take information. It fol- 
lowed, as a matter of course, that there was 
something to be learned at Buffalo, and that 
there was some information to be imparted 
by the government representatives, and 
right here it may be said that the men who 
inspect boilers for the United States a e the 
most willing of all men in the world to im- 
part information that comes up to them ; to 
impart it for the general good. There were 
representatives from New Orleans to New 
York, and they helped the meeting along 
with their experience. 

The A. B. M. A. was right in its expres 
sions of thanks to them. 


PRESIDENTS ADDRESS. 
Following all precedent, President Lappan 
opened the first meeting by an address to the 
He showed what had been done, 
oilers 


members. 
and the necessity for doing more. 
were being sold that were only apologies in 
their way, and the man who did honest work 
was left in the rear. Not only boiler manu- 
facturers, but boiler users, must be edu- 
cated to know the difference between good 
and poor material and and 
workmanship. Boiler manufacturers were 
made tired by the competition of those 
who would sell anything that would hold to- 
gether for a few months. There were cer- 
tain requirements in the manufacture 
boilers, and the man who was honest enough 
to meet those requirements was the one who 


good poor 


of 


got left 

The president’s remarks were listened to 
with marked attention, and the strong points 
he made, which were many, brought out 
applause. 

INSPECTION, INSURANCE AND LICENSE. 

This never-failing question came up, and it 
must be said that it was handled with rare 
good judgment. The honest boiler manu- 
facturer does not believe he knows all there 
is to be known about boilers, and he wants 
the efforts of others to help him out—men 
who are trained to inspect boilers with a view 
to making money by insuring them are fully 
appreciated by boiler manufacturers, and 
competent men in charge of boilers are need- 
ed. Stationary engineers who believe in 
license laws will make no mistake in consult- 
ing boiler manufacturers, to the end of bring: 
ing ubout the enactment of the necessary 
laws relating to inspection. The engineer 
can beat any boiler made, and he will beat it 
if he does not know his business. 

HORSE POWER. 

When the question of the horse-power of a 
boiler came up the boiler manufacturers 
were all at sea—not to say that they did not 
know anything of the subject, but that 
there was too much difference of opinion. 

When Watt first put in engines to take the 
place of horses he established what seemed 
best to him in the way of relation between 
the efforts of horses and steam, and there has 
been trouble in the matterever since. Horse- 
power is a term particularly applicable to 
engines, but even there its economic con- 
sideration leads to confusion. One 
requires but twelve pounds of water evapo- 


engine 


rated per horse-power and another requires 


was that made at the centennial exhibition at 
Philadelphia. This, with the necessary modi- 
fication, has recommended by the 
American Society of Mechanical Engineers, 
and is the evaporation of (about) 844 pounds 
This was 
brought up before the boiler manufacturers, 
but was met by the argument that thefe was 


been 


of water from and at 212 degrees. 


too much of theory about it. Asa matter of 
fact it is a question of very simple figures, 
but the name and the surroundings are against 
it, apparently. 

The boiler manufacturers sat down on the- 
ory, so-called, as if it were something be- 
side the getting together of practice in a form 
to be conveniently used. 

EXECUTIVE SESSION, 

President Lappan, in the most pleasant 
way in the world, on Thursday, informed 
the representative of the AMERICAN MACHIN- 
Ist that it was advisable that he retire for a 
short time—it came out to be an hour and a 
half. All this had to do with the blazing 
question of strikes. We shall not 
any secrets, but will say, on pretty good au- 
thority, that the boiler manufacturers left 
this question just where they found it. When 
workmen took it upon themselves to strike 
for more money or less hours there wasn’t 
any law to prevent such action on their part; 
if they were foolish in striking, the results 
of ill-advised action had to be divided up 


ex pose 


e 


uh 
: 


: 


i 
‘ 


o 


BAND-SAW GUIDE. 
between workmen and manufacturers. It 
was brought out that manufacturers did not 
fecl willing to accord a nine-hour day, but, 
on the contrary, the plan of work by the 
Men, 
it was reasoned, had a rigbt to work as few 


hour rather broke up this reasoning. 


or as many hours out of the twenty-four as 
they choose, and should be paid for what 
they worked. 


opinion, Probably there isn’t an iutelligent | 
boiler maker that cannot find out about what 
was done at the executive session, and with 
the masses the environment of secrecy will | 
breed bad feeling. Still it will not amount | 
to anything in partcular; it simply looked 
like and leaving | 
the matter where it was in the beginning. | 


throwing away time, 
Boiler makers, we believe, are not, as a class, 
especially given to strikes, and boiler manu 
facturers do not object to paying as good 
wages as they can, and compete. 


THE LETTER BALLOT, 


Patterning after the usual practice, the 
boiler manufacturers have adopted the jetter 
ballot in the election of officers. Previously, 
the popular p'an of putting a man in pomi- 
nation and electing him by the voice of the 
members present has prevailed. Hereafter 
the letter ballot This is 


will be in force. 





sixty. 
Probably the best atiempt to settle the 


more dignified, and probably better than pre- 
vious practice. 


of the association on strikes was unwise, in our | 


. ° : | 
question of horse-power as applied to a boiler 





| 


| exist. 
| about. 


| 
THE NEXT MEETING. 

The committee named to locate the next 
meeting place of the association has fixed 
upon Chicago, and named the time as the 
13th of June, 1893—Fair year. This means 
a big meeting. 

FUTURE PROSPECTS. 

With everything so pleasant, it 
rather too bad to make any remarks about 
the future of the A. B. M. A., still the truth 
cannot do harm. And speaking the truth, 
unless individual members take more interest 
in the association it will die a natural death. 


seems 


The association was started with good ob- 
jects in view, but a half dozen men, working 
never well, cannot run it to success. 
Others must come up to help, and unless 
they do so it is certain that the utility of the 
association is not believed in. But this view 
of the case is not probable; it is only set 
forth as a possibility, not as a probability. 


sO 


EXCURSIONS. 

Buffalo was very generally visited by the 
boiler manufacturers, and a trip to Niagara 
was made to conclude the pleasure jaunts. 
After that the members dispersed. 

FUTURE OFFICERS. 

Phil Rohan was elected president of the 
association without a dissenting vote. And 
Mr. Garstang came in vice-president 
in the same way. Ccl. Meier was elected 
secretary once 
more, because 
there was noth- 
ing else to do; 
Richard Ham- 
mond, of Buffa- 
lo, was put in 
the position of 
the 
of the 
association for 
the year of 1893. 


as 


managing 
finances 


COL, O'BRIEN, 


who was present 
from New Or. 
leans, was very 
intimately con- 
nected with fit- 
ting out the “Al 
abama,” which 
gave the govern- 








ment a good deal 
of trouble. 
When he could 
be persuaded in- 
to giving some 





reminiscences re- 
lating that 
rather nutable 
vessel, there was 
sport for the boiler manufacturers. They 
took in the whole matter just as if it was not 
His statement of tbe 
final disbandment of the crew was fit to find 


to 


rather against them. 


a place in the general literature of the war, 
which will be read without any hard feeling. 

Col. Meier, came to the 
front, as could have been expected. The 
secretary of such an association as that of 


as secretary, 


The secrecy surrounding the proceedings | boiler manufacturers is really the ‘ best 


man,’ and he is depended upon to steer the 
The president falls back on 
him, and gets lifted out of many a bad place. 

THE GREAT 


proceedings. 


OBJECTOR, 

Mr. Garstang, of St. Louis, was—he has 
always been —the great objector in the asso- 
ciation, Whatever comes he objects to, on 
Not that this 
outside of reason; to the contrary, he always 


gencral principles. he does 
seems to be able to fortify what he has to say 
All through the 
sessions Mr. Gatstang came up with practical 


with something pertinent. 


suggestions; broke theory all to pieces, so to 
speak. 

Just as we have intimated, unless there is 
more interest brought out by the A. B, M. A. 
it will go to pieces; that is, it will cease to 
It would be unfortunate if this came 
There is plenty of space for it to 
exist in, and plenty of work for it to do. 


Mr. Burke, the official stenographer of the 


‘association, though a very young man, did 


his work—sometimes not very easy work—in 
a manner that was universally commended }yy 
the members who were present, and which 
will tell in the published proceedings. 
— --- >eo — 
Band-saw Guide. 


We present herewith an illustration of 
band-saw guide, which has been designed {o 
overcome some of the difficulties encounter: 
with the ordinary guide, in which the back 
of the saw bears against a roller ina sinvle 
narrow line in such a way that a deep groove 
is soon formed, which is objectionable, one of 
its chief disadvantages being the fact that j 
causes the saw to be deflected slightly o 
the roller with a very short bend, which 
time has an injurious effect upon the life 
the saw. 

In the present guide the roller is turn 
about at right angles to its usual position 
that the blade rests upon the flat front f: 
near each edge, and has a considerable besr 
ing surface, which surface is brought dow) 
as close to the work as possible. The disk 
of hardened steel, as are also the side guides, 
all being adjustable to suit any desired thi: 
ness or width of saw, and so that saws 
held as close to the teeth as possible. Bea: 
jngs of the spindle on which the roller turn 
are also of hardened steel, and so arrang: 
as to be easily kept lubricated. 

It has been found that with this guide it is 
entirely practicable to wear blades down 
from 1” to not much more than 4" under ci: 
cumstances where this was impossible with 
the old style guides. 

This guide is made to fit any machine })y 
The Egan Company, Cincinnati, O. 

me 


LETTERS FROM PRACTICAL 


L 


f 


MEN. 


Pitting in Boilers, 
Editor American Machinist : 

Corrosive pitting of boiler plate is very li: 
ble to occur underneath scale. 

There appears some reason to suppose that 
the oxide of iron then produced is the mag 
netic or black oxide, the chemical formula o! 
which is Fe, O,, and which is formed when 
iron is oxidized in air, oxygen, or aqueous 
vapor, but it has sometimes occurred to mi 
that the black filling of the pits may be a 
compound of iron with some ingredient of 
the scale. 

In my own experience the worst cases o! 
pitting under scale have been with a sulphate 
of lime scale, and I have 
which the whole under water surface was a 
brilliant white, and yet beneath the scale thi 
plates were all more or less corroded and pil 
ted. 

When corrosion occurs beneath scale | 
should not like to say positively it could by 
stopped, but I do not believe at present that 
in a boiler free from scale there is any corro 
sion going on in pits or otherwise when thi 
water is ever so slightly alkaline I do not 
mean it is to be alkaline as tested on goin 
into a boiler, but that a sample drawn from 
the boiler at work shall show alkaline rea 
tion; for in numerous cases vegetable matte: 


seen a boiler on 


may perhaps produce acids in the boiler it 
self, but, what is more to the point, the feed 
water may be ever so slightly tainted with 
acid, 
mains and concentrates, and I have known 


The water evaporates, but the acid 1 


boiler in which such concentration occurred 
to show very plainly that it had contained 
what was best called dilute sulphuric acid 
The boiler exploded and killed two men whx 
need not killed if an occasiona 
test had been made with litmus paper. Bui 
I have grown to have no sympathy with any 
far-fetched theory of pitting any more than 
with fancy theories of boiler explosion. Few 
people realize how great is the amount of 
water which passes through a steam boiler 
nor do they realize the concentration of acid 
In this respect, 
clean non-scaling water may be a source of un 
suspected danger, for if not necessary to blow 
out any accumulation of mud tkere will be 
a greater chance of acid accumulating; no! 


have been 


from its non-volatile nature. 


must such an alkali as soda be allowed to ac 
cumulate in a boiler, for soda loses its solu 
bility at high temperatures, and must not be 





left to accumulate indefinitely. 
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In regard to the pitting under scale, and 
he formation of the black oxide, is it not 
easonable to suppose that the scale keeps the 
ites hot, but allows them to be exposed to 
jueous vapor generated in the scale next the 
late, and that the action of the hot plate up- 
| this is the cause of the oxidation, hydrogen 
being set free just in the way that hydrogen 
; made in the laboratory, by passing steam 
through a hot tube filled with iron filings 
which absorb the oxygen, and so decompose 
the steam with evolution of hydrogen? If 
this be the cause of pitting, the remedy is 
clearly to prevent the scale. Where water 
actually acid in character is used for a boiler, 
as arule, a scaling water. It may be 
costly to neutralize the acidity with soda. In 
such cases it is probable that filtration 
through limestone chips would kill the acid 
and even promote the deposition of the thin 
egushell scale so much desired if it can be 
kept down to that thickness. Should scale 
form too freely, the exposure to the limestone 
should be reduced. A stoppage, with a re- 
turn to the untreated water, would very soon 
loosen off the scale, but it is a risky thing to 
advise, as I have known advised, the removal 
of such with dilute acid; for the process de- 
mands perhaps more care than can ordinarily 
be afforded. Ordinarily, however, I do not 
think that incrustation in a boiler is likely to 
endure very long after the use of the water 
which produces it is discontinued, for there 
isa great tendency to blister off, and this 
makes matters worse, for fresh scale is pro- 
duced, which re-cements the loosened flakes. 

If there is any one cares to try the experi- 
ment with dilute acid upon an old scaly 
boiler out of work, let him first thickly paint 
any spots of bare plate, to protect them from 
the acid. Any loosening action which acid 
might thus produce upon the scale would be 
due to a change in bulk by reason of the 
formation of a fresh salt of lime. Naturally 
we should not in this way treat a pure sul 
phate scale with sulphuric acid, but with hy- 
drochloric, and, as a matter of extra precau- 
tion, never a working boiler, unless under 
personal care of some one with necessary 
chemical knowledge. Acid sufficient to dis- 
solve ten pounds of iron could not, for exam- 
ple, do very serious harm in a badly scaled 
boiler weighing 10,000 pounds if care were 
taken to prevent its action on bare plate, 
etc.,, and were accompanied by a weekly 
examination, and followed by a thorough 
neutralization with alkali. 

An event of almost historical interest hap- 
pened to-day, May 20. It was the departure 
of the last through broad gauge train from 
London to Penzance. About 500 people 
gathered at the Paddington terminus this 
morning to see it off at 10.15 to Penzance. 
To-morrow commences the narrowing process 
to standard gauge. Iam informed that one 
of the old 7-foot gauge locomotives is to be 
sent to Chicago for exhibition. They have 8- 
foot wheels and are 8-wheel engines, and, had 
the broad gauge been continued, offered facili- 


it is not, 


ties for introducing large cylinders, which 
have not been availed of. It would appear, 
however, that the failure of this gauge has 
been due as much to the fact that it was in 
the minority as to anything else. 

W. H. Boorn. 


Cutting Bevel Gears with 
Cutters, 


Spur Gear 


Editor American Machinist : 

| did write, in a previous communication 
on this subject, ‘“‘S t gear cutter slide to 
angle of bottom of tooth”; I remember dis- 
tinctly having so written, and was so printed 
by you. 
different. 


I intended to write something very 
The cutter slide should be 
set to the angle of the pitch line, not to the 
of the bottom of the tooth. I had 
hoth thoughts in my mind, and wrote the 
common practice, instead of that which alone 
cin cut a fairly good running bevel gear 
tha spur cutter. I have delayed this re- 
ply, hoping to find time and place to make a 
eful experiment with such accuracy of 
rk in the way of mounting a pair of bevel 
irs cut with spur gear cutters as should 
ve me some certain information as to the 
ntact and running of cut in this 
ikeshift manner. Although I made a great 


gear 


angle 


gears 








many such gears, none of them were put on 
shafts which I know were correctly located; 
and accuracy of shaft location is just as im- 
portant as accurate gear cutting, so far as the 
smooth and good working of gearing is con- 
cerned, hence I am _ not in a position at 
present to say anything certainly in the mat- 
ter. 


| 
| 


| 


he would sell them to be used, and to use 
the file as little as possible, because the one, 
or two, or three hours spent by a good fitter 
jn taking the noise out of a pair of howling 
gears is an item of expense worth considering. 

To return to the original subject of the 


single pair of bevel gears—the ‘‘ hurry job” 
I can only say that I made such gears | which must be made with what is at hand, 


on one job steadily as long as the job lasted | right or wrong, I shall try to soon place in 


—about a thousand pairs in all—and that | 


the hands of the editors of the AMERICAN 


have continued the practice occasionally ever | MACHINIST a pair of mounted bevel gears 


since, and that in all cases where the shafts 
were fairly placed the gearing ran well, ex- 
tremely well, I might say. The gears do not 
look like a good job; in fact, they are very 
offensive to the eye if the face of the gear is 
long in proportion to the pitch diameter, be- 
cause the cut made on the wrong angle, but 
the gears run still, and wear well. 

I have referred to the location of bevel 
gear shafts, which is very often incorrect; in 
fact, it isan extremely nice job to bore two 
holes at an angle so that the holes shall cross 
each other at a given point lying in the axis 
of both. Commonly the axes of the holes do 
not intersect, but pass a little tu one side of 
ach other, and hence call for a skew bevel 
gear instead of a plain bevel gear; under 
such circumstances the best work ever made 
by Hugo Bil- 
gram will fail to 
run as_ bevel 
gears can run. 

One point of 
‘* brag” which 
‘Star - spangled 
American” cor- 
respondents = of 
the AMERICAN 
MAcHINIsT have 
overlooked, and 
a good one, too, 
is to be found in 
bevel gear cut- 
ting machines. 
In a recent con- 
versation with 
Mr. Muir, of 
Manchester, 
Eng., he inform- 


ed me that he 
had Bilgram’s 


machine for 
small work, and 
the Rochester 
machine — Glea- 
son’s, I think— 
for large bevel 
gears; and it is 
a little odd, con 
sidering the high 
rank of English 
millwrights, that 
all the 
bevel 


good 
gear cut- 
ting is distinctly 
and undoubtedly 
ot American 
origin. I do not know who was first, but 
Bilgram--I think I 
in order of time—bhave 
which 
are capable of doing work better than was 
But despite the fact that 
these three illustrious examples of American 


Corliss, Gleason and 


mention the numes 


each produccd admirable engines, 


before possible. 
bevel gear cutters exist, many large shops 


the old 


passages of 


bevel gears in 
different 
the cutter over each tooth, and, in 
filing, the 
are in place, to obtam a quiet action, In 
tool making 


continue to cul 


manner, with several 
many 
cases, after gears 


subsequent 


some of our largest machine 
shops I have noticed that it is quite the rule 
to ‘‘ doctor” every pair of bevel gears a little 
with a file after they are in position; this 
practice, which may be described as dis- 
tinctly the ‘‘botch” order from one 


point of view, and with equal propriety may 


on 


be regarded from another standpoint as ab- 
solutely good work, being made needful by 
want of accuracy in boring shaft seats, and 
by eccentricity due to keying. It is difficult 
' the for the shafts where the 
holes should be bored, and it is impossible to 


to bore holes 


key a gear on a shaft with an ordinary key 
without making the gear run out of true. 
But for all this it would seem to be a good 
bevel gear cutters, if 


idea to use Bilgram’s 








| 


| Bill, 


| Bill that, if he 


cut with a spur gear cutter, which will show 
that the method is useful. Easy Way. 
{We may say regarding this that Mr. 
Walter Gribben has already shown us bevel 
gears of small pitch cut in this way, that 
were apparently very satisfactory as bevel 
much better 
are with 


gears usually go, and certainly 
than many such gears that 
special cutters. —ED | 


cut 


Bill Smith and His Monkey Can, 
Editor American Machinist : 

You remember Bill Smith? You know he 
was always trying to ‘‘ get up a patent,” but 
you didn’t know that he really got up some- 
thing worth patenting after all, did you? 
Let me tell you about it: Bill made a big 
improvement in monkey cans, and all the 














American Machinist 


BiILLiInGs’ Key RING. 


boys in the shop tried it, and said it was the 
Bill 


brown-stone house with a cupola on top, and 


best thing out; so began to plan a 
when the largest manutacturer of monkey 
cans and oil wrenches in America wrote to 
and wanted to know much he 
would take for his patent, Bill shoved the 
house up another story, and put a revolving 


how 


dome with a telescope inside, in place of the 
plain cupola ; of course you understand that 
Bill’s 


the 


the house thus far existed only in 
the 
house —but never mind the house now. 


imagination, whereas, at present, 

Bill told the monkey can manufacturer 
that he proposed to get all the benefit from 
the patent himself ; that he had carefully 
the and 
easily make a profit of 624 cents on every 


estimated whole business, could 
monkey can, and then the manufacturer told 
would the exclu 


to manufacture them, he would 


give him 


sive right 


istart in at once, and pay Bill a royalty of 


874 cents each, which was 25 cents more each 
than Bill could make according to his own 
figures, and after considering the matter 
over night, and adding a cast-iron dog, and 
a cast-iron woman holding an eel or some 
thing of the sort, with water squirting from 
its mouth, to the ornameuts on the lawn in 
front of his house, Bill wrote to the manu 








facturer and accepted his proposition, and in 
due time the contracts were signed. 

At the end of six months Bill bought a 
plug hat, and a railroad ticket to the manu- 
facturer’s and started to visit the 
manufacturer and collect his royalties. When 
handed a check for 88 
cents, with the explanation that they had 
only as yet made one monkey can. 

Then Bill realized that his patent was 
shelved for 88 cents. J AR-YES. 

P.S. The house is not built yet. 


town, 


he arrived, he was 


Pattern Wakers’ Bench, 
Editor American Machinist : 

Will some of your numerous readers give 
the most convenient pattern makers’ bench? 
I wish to build one, and am satisfied that 
there is something more convenieat and com- 
pact than we have here, and, like the ma- 
chinists’ tool chest, all that is wanted is to 
bring the different ideas out. 

F. H. FELsom. 

: case = 
Billings’ Key Ring. 


The key ring, of which we give a full size 
illustration, consists simply of an oval ring 
cut at one side, and a sliding knurled sleeve; 
the latter is backed up by a finely tempered 
spiral spring, which causes the 
close the opening in the ring. 


sleeve to 
The whole 
is made of steel, nickel-plated, and is of a 
very handy form. 

The superiority claimed for this ring over 
others now in use lies in its shape, and the 
facility with which the keys can be put on 
and removed from the ring. The manner of 
operating is clearly shown in the illustration. 
These rings are manufactured by the Bil- 
lings & Spencer Co., Hartford, Conn. 

So eee 

To say the least, it is not a very cheerful 
prospect which confronts the workmen in 
one of the Carnegie establishments in Pitts- 
burgh, the proprietors demanding a scale of 
prices for the coming year which will be a 
very serious reduction in wages, and show- 
ing their determination to enforce their ideas 
by inclosing the works in a high tight board 
fence, guarded’ at the top by barbed wires 
which can be charged with electricity, inside 
of which barricade they are erecting barracks 
and eating houses for men who it is evi- 
dently expected may find it desirable to re- 
main in the works day and night for some 
A covered way extends from the in- 
closure to the railway. 

The men only ask that wages shall be 
maintained at their present rate, but there is 


time. 


such a material difference between the two 
proposed scales that there can be no settle- 
ment without substantial concessions from 
one side or the other or from both. We hope 
that all parties to the contest will let their 
reason control their actions, and that each 
will look at the matter from the standpoint 
of the other. 
= pea 

A bishop was traveling in a mining county 
and encountered an old Irishman turning a 
windlass which hauled up ore out of a shaft. 
His 
hat was off and the sun poured down on 


It was his work to do this all day long. 


his unprotected head. 
‘* Don’t you know the sun will injure your 


brain if you expose it in that manner ?”’ said 
the good man, 

The Irishman wiped the sweat off his 
forehead and looked at theclergyman,. ‘‘ Do 


ye think (d be doing this all day if I had 
the 
handle another turn.—Viliaukee Sentinel. 


any brains?” he said, and then gave 


——— 


A large manufacturer took into his oftice 
a nephew who was rather feeble-minded. 
One day the nephew came to his uncle and 
complained of the head clerk, Jones. 

‘*Uncle, what do you suppose the head 
clerk, Jones, has been telling people about 
me ?” 

‘‘T have no idea.” 

‘He has been telling everybody that I am 
a fool.” 

“«T will 
keep quiet 


see him about it and tell him to 


He has no right to expose the 


| Secrets of the office,”—Zeras Stftings. 
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What Is “ Accuracy”? 


There are many descriptive terms used in 
catalogues of machinery builders and else- 
where, which, while they sound very well, 
and as though they ought to have some 
definite meaning, really have absolutely no 
meaning whatever, and it seems to us there 
could be some little improvement in this re. 
spect which would result in good for all. 
For instance, just what idea is conveyed by 
the term ‘‘ accurate” or ‘‘ first-class work- 
manship ” when used by a manufacturer in 
describing his machine? Different manu- 
facturers have widely variant conceptions of 
accuracy, and a job that one would call very 
accurate would certainly fall far short of 
passing the inspectors of another manufac- 
turer. And a further fact is that it often 
happens that the machine turned out by the 
manufacturer having the highest standard 
regarding accuracy avd good workmanship 
goes into the hands of a user who knows next 
to nothing about such work, and vice versa. 
We all know that we can buy lathes or 
planers, for instance, of about the same 
weight and general appearance, at prices 
varying by as much as 50 per cent. at least, 
and the maker of each will describe them as 
being constructed with the highest degree of 
accuracy, and that the workmanship is first- 
class throughout. Each may be entirely 
honest, but the ideas of the two men as to 
what constitutes an accurate machine are 
totally different, while the ideas of a pros- 
pective purchaser may be lower or higher 
than either of them. 

A drill press may be sold for an accurate 
machine, and in nine cases out of ten go into 
the hands of men who will never know 
whether it is really accurate or not; it does 
their work good enough, and that is sufli- 
cient. But the tenth man may need a really 
accurate drill press, and may therefore put a 
sweep into the spindle, and determine just 
how much the table is out of square with the 
spindle. Then when he writes to the manu- 
facturer complaining that his ‘‘ so-called ac- 
curate drill press” is out .003”, he gets a 
reply full of virtuous indignation, and want- 
ing to know ‘‘ what you expect for a hun- 
dred dollars?” and, furthermore, presenting 
the knock-down argument, that ‘‘ we have 
sold these drill presses for years to the best 
known concerns in the country, and yours is 
the first complaint we have ever received in 
respect to their accuracy.” 

Now the real truth is that the nine men do 
not need a drill press of the highest attaina- 
ble accuracy, and would refuse to pay a fair 
price for such a machine, while the tenth 
man should expect to pay more than the 
others, simply because he wants a thing of 
greater intrinsic value. It seems to us that 
it would be better for all concerned if tool 
builders, especially, would always specify 
what they mean by the terms ‘‘ accurate” 
and ‘‘ first-class work,” or, what would per- 
haps be better, do away with such terms, 
and specify in decimal parts of an inch just 
how much variation from absolute accuracy 
is permitted in the construction of the ma- 
chines. By this plan those who were look- 
ing for any certain grade of workmanship in 
a tool could definitely know what they were 
buying, and those who were really doing the 
best work would get credit for it, and, we 
hope, money proportionately. We would go 
further than this, and imitate to some ex- 
tent the watch manufacturers. We all know 
that tools require some adjustment upon the 
floor. In lathes, for instance, the spindles 
must be brought into accurate alignment, if 
at all, by skilled workmen provided with 
means of (esting and correcting defects until 
practical perfection is reached. This process, 
if thoroughly done, is usually expensive, and 
for many purposes for which lathes are used 
is entirely unnecessary and_ superfluous. 
There is no reason why the man who does 
not need this refinement should be compelled 
to pay for it in order to get the lathe which, 


in other respects, suits him, while the man. 


who really needs the highest accuracy should 
be able to get it in almost any make of lathe 


he may choose, by simply paying a some- 
what higher price for the extra cost of the 
If we are buying iron or steel, 


adjustment. 





the amount we pay for is definitely stated in 
pounds; there is as good reason, when we 
are paying for accuracy in machine construc- 
tion, that the degree of accuracy should be 
specified in equally definite terms. Of course, 
for the protection of the manufacturers, ma- 
chines so made should be graded and marked 
by grades, so that a lower grade machine 
may not at any future time be taken to repre- 
sent the maker’s best practice. 

Watch manufacturers often make and sell 
watches precisely alike, except that some are 
adjusted to temperature and position, while 
others are not, and they charge correspond- 
ing prices. Why should not tool builders do 
the same, or an analogous thing? 

ee 


Flying Machines. 


Information reaches us through a reliable 
channel that Mr. Hiram Maxim’s experi- 
ments, which he has been carrying on for 
some time in England, with a flying ma- 
chine, are, for the present at least, at an end, 
no flying having yet been done, and the 
capitalists who were backing the enterprise 
having grown tired of the expense. 

It will be remembered that Mr. Maxim 
some time ago gave some account of what 
had been done, in the Century Magazine. His 
article was modest in tone, and he refrained 
from doing much more than merely giving 
an account of what had been done; but it 
was all the more encouraging On that account, 
and there were undoubtedly very many who 
entertained great Mr. Maxim 
would be able to construct a machine that 
would fly. He may do it yet, but the 
present abandonment of his experiments does 
not look encouraging. 

It seems more than probable that if aerial 
flight is ever accomplished it will be done at 
a greater expenditure of power than would 
be required to transport the same loads at 
the same speeds by present means, but there 
would be, of course, great advantages in 
flight, which, for many would 
overbalance considerations of economy. It 
is quite certain that any device that requires 
a considerable expenditure of power merely 
to maintain its altitude or distance from the 
earth, must be at a great disadvantage as 
compared with present means of transporta- 
tion, in which no power is required for this 
eycept that incidentally expended in ovei- 
coming friction introduced by the wheels 
and axles which maintain this altitude. 

It will be recalled, doubtless, that Mr. W. 
H. Harrison has expressed the opinion in 
these columns that this wheel and axle ar- 
rangement was the ideal flying machine, and 
though the progress of a wagon over the 
surface of the earth cannot be considered 
very closely analogous to flying, it may turn 
out to be about the closest approach to it 
that we shall attain. Nevertheless, all efforts 
to perfect a flying machine are not, of course, 
at an end, and intelligent perseverance often 
accomplishes wonders. 


hopes that 


purposes, 


———___—_- gi >e—___—— 


Another Dynamite Thrower. 


What may be accomplished by determined 
persistence and intelligent study is shown by 
the recent suecess of Dr. Justin in throwing 
from an ordinary cannon, by charges of 
powder, shells charged with 6} pounds of 
nitroglycerine, which did not explode until 
they had struck and penetrated the target. 

A year or more ago we noted that Dr. 
Justin had make some experiments of this 
kind, in which the most notable effect was 
an explosion of the shell’s contained charge 
within the gun, and at the moment of firing, 
the gun being, There 
were several repetitions of this experience, 
but his efforts seem now to have been crowned 
with complete success. 

It was found that one of the main causes 
of the previous premature discharges was the 
quickly imparted rotating movement of the 
outer shell, which, as the inner shell contain- 
ing the high explosive could not be so quick- 
ly set in motion, caused iriction and heat 
sufficient for ignition. 


of course, demolished, 


This has been reme- 


died by the use of wood for an interior lin-' 
ing, and by so arranging the two parts of the! 





shell that the inner case takes up the rotary 
motion very slowly. 

Upon striking, the inner shell plunges fo; 
ward and is detonated. 

While this is, of course, a triumph of min 
over matter one cannot but think that suc! 
warfare would be carried on by such 
means would be barbarous. If we remember 
rightly there was in days gone by consid 
able civilized natio 
against the use of chain shot, because it w 
considered cruel and barbarous, but cha 
a circumstance 


as 


sentiment among 


shot would not be as 
pared with a shot containing 64 pounds 
nitro glycerine. The one hope is that y 
shall keep on until war is made impossib! 
or reduced to a contest of machines with m 
chines, each destroying property but no liv: 
—-- 
Squaring the Cirele. 


con 





think 
shoul! 


individual who 
he square the circle,” 
read in the Annual Report of the Board \ 
Regents of the Smithsonian Institution, f« 
1890, Mr. William C. Winlock’s paper 
that subject. If this does not cure hin 
nothing but time and experience, or deat! 
will do it. 

The paper opens with the information thai 
the problem is two and a half thousand years 
old; that the French Academy in 1775 
passed a resolution not to examine any mor 
so-called solutions of it; that it has bee: 
repeatedly demonstrated by rigid mathemati 
cal processes to be impossible ; and finally 
‘that the race of circle squarers, unmindf\ 
of the verdict of mathematics, that most 
infallible of arbiters, will never die out so 
long as ignorance and the thirst for glory 
shall be united.” 

———--—_ ~~ oe 


Literary Notes. 


The 
has or can 


ever-present 


“é 


We have received the initial number of 
Milling, which is a new illustrated monthly 
magazine devoted the flour interests, 
In respect of printing, illustra 
tions, and subject matter, it is very high 
grade, and we should think would be gene: 
ally appreciated by those in any. way con 
nected with milling interests. We find in it 
articles pertaining to the technical and com 
mercial aspects of the business, and much 
well selected literary matter beside:. It is 
published by D. H. Ranck Publishing Co 
Indianapolis, New York and Chicago, at 
$2 per year. 


to 
grain, etc. 


Those who are interested in railroad mat 
ters will find in the Annual Report of the 
Board of Regents of the Smithsonian Insti 
tution, Report of the National Museum, a 
paper on ‘ The Development of the Ameri 
can Rail and Track, as illustrated by th: 
collection in the U. 8. National Museum 
1889,” which is of great value and interest 
The paper, which is profusely illustrated 
with engravings, showing a great variety of 
forms of rails and track, has been prepared 
by Mr. J. Elfreth Watkins, Curator of th 


Department of Transportation and Engi 
neering, 
A writer in the New York Times, in de 


scribing the plant of the 
Shipbuilding Co., says : 

Following the same general plan of pro 
gression, a novel innovation in marine con 
s'ruction has been introduced at the yard. 
In building a vessel it is the custom of 
European shipbuilders to begin amidships 
after the keel is laid and work towards both 
ends. But the Newport News shipbuilders 
follow no pattern from across the water 
Their method of constructing a ship greatly 
simplifies the task and dispenses with a great 
deal of unnecessary lifting of plates and 
frames. Hydraulic traveling cranes of forty 
tons capacity swing the heavy plates and 
frames into position for riveting direct from 
the transfer cars. As the ships are launched 
stern foremost, the after frames and_ plates 
are the first to be putin place. It can readily 
be understood how much unnecessary labo1 
this method of building up from the stern 
does away with. 

Now, though it is said that this ‘‘can be 
readily understood,” we must confess 
entirely unable to understand it, and 
planation, diagram 


Newport News 


we art 
an ex 


or something would 


seem to be in order, 
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W.E. P., Brooklyn, N Y., writes: 
Please inform an old reader if there is a rule 
for finding the spiral of a cutter. I have 
some spiral mills to recut, but I do not know 


how to find the spiral. One of the mills is 2 
inches in diameter and one inch thick. A. 
—There is no rule for finding the angle of 


the spiral; we should adopt from 10 to 15 
degrees; this angle is usually sufficient; if 
h greater, the end thrust on the spindle 


mu 
will be increased to an extent. not desirable 
for some machines. 

265) J. W. S., St. Paul, Minn , writes: 
Pleise inform me through your columns 
whether coal oil is a good thing to use in 


steam boilers to prevent the formation of 


scale. The water is hard, and contains a 
ood deal of lime. I have a 50 horse power 
boiler: how much should I use at each 


cleaning, say once a month, or could you 
inform me of something better? .A.—Kero- 
sence is frequently used with good results. 
Use about one pint each day, blow off two 
cauges every week, and the ‘entire contents 
every month. 


(266) J. A. H., Augusta, Ga., writes: We 
are building a steam wheel boat with cylin- 


der 8 inches diameter, 36 inches stroke, to 
make 80 revolutions per minute, with 14 
pounds boiler pressure. What should be 


the width of the steam ports, exhaust port, 
width of bridges, length of ports, exhaust and 
steam lap, travel of valve, diameter of piston 
rod and thickness of metal in cylinder walls? 
A,—Steam ports, 8x5 inches ; exhaust port, 
8x5 inches; width of bridges, 2 inch; out- 
side lap, ? inch ; inside lap, 3's inch ; travel 
of valve, 24 inches ; diameter of piston rod, 
1,7, inches; thickness of cylinder walls, ,°s 
inch. 


(267) M. J. K., Troy, N. Y., writes: Please 
sive me the size of blower and engine re- 
quired to run a furnace for melting brass. 
We are starting a brass foundry, and want 
to turn out work at short notice; expect to 
get much experimental work. If you should 
not advise us to use a blower, what height 
of chimney is required for rapid melting? 

-~You do not peed a blower. The size 
of chimney will depend on the size of fur 
nace. We should make the cross sectional 
area of the chimney equal to one eighth of 
the grate area in the furnace, and the height 
of chimney not less than 20 feet ; it need not 
be higher than 30 feet. 


(268) W. C. B., Fayetteville, N. C., writes: 
Will you please help me out of a bad _ situa- 
tion? I am building a 20-inch by 8 foot 
pattern makers’ lathe all of iron, and I can 
not find the correct diameters of the different 
steps on the cone pulleys The cones are to 
be alike, of four steps each; the largest one 
is 144 inches, and the smallest 5 inches 
diameter. Please send me the correct meas- 
urements, .A.—You can easily determine 
the diameters of the steps by the graphical 
method explained in our issue of December 
1, 1888 For great accuracy we should 
advise you to use a full size construction for 
the solution of the problem. 


269) J. S. W., St. Albans, Vt., asks: How 
can old rubber be ground into a powder so 
that Lcan mix it with gutta-percha cement 
for the purpose of putting it in a wooden 
mold, and let it dry and become as hard as 
the common rubber used in overshoes? If I 


Cun get at the grinding proccss, I think I 
havea good thing in my brain to improve 


rubbers, so that we will not be so liable to 
fall down and almost crack our heads or 
break other parts of our bodies. If rubber 
cau be ground, where cin I get a mill that 
Will do the grinding? A.—It seems to us 

t you will have quite a good time to grind 
old rubber to a powder. There are machines 
’ cutting or masticating into a mass of a 
usistency resembling putty, but we do not 
know of a process which will reduce it toa 
powder, 


270) Rustic, Tenn., writes: Please 
uswer through your columns the followi ing: 
What is the best thing to put in a boiler to 
break the scales from the tubes, as well as 
om the boiler, that have been there for 
ie time? A.~In recent years kerosene oil 
las been very extensively used for the re- 
val and prevention of scale, with satisfac- 
tory results in many cases. We should ad- 
se you to use one quart of kerosene oil per 
\y tor a 100 horse-power boiler, and about a 
proportional amount for other sizes. The 
vater should be blown down two gauges 


l 


every week, and the entire contents every 
month. Rubber packing around water 
glass gauges, and kerosene oil, do not agree. 
Use asbestos wicking dipped in boiled oil 
and then squeeze dry for packing. A month’s 
trial should give evidence of its efficiency 


(271) W. W. R., Norfolk, Va., writes: 
We have driven four 23-inch wells, 90 feet, 


but we get very little water say 15 to 20 
gallons per minute, and what we get is 
somewhat affected with salt, and I think a 


small per cent. of other impurities. We have 
two tanks, 15 gallons each, and this water is 
pumped into them before it is used. We 
use the returns from our dry kilns, and also 
all the exhaust we can take. We have more 
or less of this salt collection all around the 
pipes of our boilers, and pipes throughout 
our plant. Is there any way to drive this 
saline matter to the bottom of the tank, or 
in any way destroy this matter without its 
being takenin our boilers? Ihave heard that 
there was some preparation that could be 
put in the tank to drive this substance to 
the bottom. If you can give me any light 
on this subject. it would indeed be greatly 
appreciated, as I want to get to the bottom 
of this matter, and I know no better way 
than the one I have attempted, namely, 
through the AMERICAN MACHINIST. A.— 
We do not know of any compound that 
would cause the saline matter and other im- 
purities in the water to settle at the bottom 
of the tanks. But there are feed water 
purifiers made that we believe will answer 
your purpose perfectly. They are placed 
between the boilers and the pump, and the 
water flowing through them is subjected to 
the direct action of the steam, is heated to 
the boiler temperature, and parts with the 
scale-making properties it Contains before it 
enters the boilers; in fact, the water is practi- 
cally pure. 

(272) C. W.8., Fremont, Neb., writes: In- 
closed please find drawing of a slide valve 
and ports of which I would like your opinion 
as t» how it can be improved. It had origi 
vally dinch less steam lap, and by putting on 
the extra lap I made quite a saving in steam. 


The valve does not leak, but the exhaust 
sounds as though the steam was going right 


through all the time. A.—We have good 
reason for believing that yeu did not send us 
a correct drawing; you show nearly as much 
inside lap as outside lap. If the valve is 
really made like your drawing we should ad 
vise you to lose no time in having the valve 
reconstructed by a first-class engineer. 2. In 
putting up 1,500 feet of 1 inch heating pipe 
7 feet away from the boiler, how large a 
feed should be used to connect to boiler ? 
Some claim that a 2-inch pipe should be used, 
buat I think that a 3-inch pipe is large enough, 
as the steam would get there quicker with 
condensation. A.—We do not under- 
stand how you can expect steam to flow 
quicker through a 3-inch pipe than through 
a larger one. The loss ot steam through 
small long pipes by friction and condensation 
is very uncertain; they will supply steam 
with a much reduced pressure at the heater. 
For a pressure of 50 pounds in the boiler we 
should use a 14-inch pipe, or not less than 1 


less 


inch. 8. Whatis the address of the De La 
Vergne Refrigerating Machine Co.?  A.— 
East 138th street, New York. The address 


of the other party we do not know. 


(278) J. C. B., Brooklyn, N. Y., writes: 
Kindly inform me through your columns of 
a quick and good way of japanning small 
work, such as small rings as sample enclosed, 
and nails with large heads, such as are used 
by coach trimmers. Dipping and placing 
them on atray and handling marks them 
badly. A.—It seems to us that by hanging 








Fig. 1. 





o 


Fig. 2. 





varnish has been 
rod with a 
the 


the rings—after the 
plied—on a suitable 
this edge bearing against 
the ring, 


ap 


oven, should not leave an injurious mark, 
particularly if the operation is repeated sev 
eral times, as is required for good japan ing. 
For the nails we should use a wire netting, 
with the bottom of the heads resting on it; 
this will enable you to apply the varnish 
quickly to a great numb:r at a time, wicbout 
handling any of them after they are varnish- 
ed, the whole being placed in the oven. Of 
course these are only suggestions; «experience 
will indicate any modifications that may be 
necessary in these plans. Great skill is re 
quired in laying on the coats of varnish; 

possible, the brush should never cross or 
twice pass over in giving one coat, The 
accompanying cut represents a tip finished, 
now in the finishing die. I leave thisstraight, 
and trim off in a lathe rigged up for the job, 
but it is a very long operation. Could I 
flange it out as shown in Fig. 2, and then 
trim it through a die at any saving, or can 
you give mea better way than mine? A.—We 
hardly understand your question; In any 
case you have not given us sufficient data for 
answering your question correctly. For in- 
stance, what finish do the tips require? 


What kind of metal are they made of? For 
what purpose are they to be used? Is the 
flange required after they are finished? 
Neither do you state how your lathe is 


rigged, so as to enable us to suggest improve- 
ments. 


(274) Mechanic, Philadelphia, Pa., writes : 
1. What increase of power does back gear- 


ing give to a machine where it is used ? 
A,—The use of back gears does not give 
an increase of power; the advantage gained 


will be the capability of overcoming greater 
resistances. but at a sacrifice of speed; the 
force which produces motion, multiplied by 
the distance through which it acts, is always 
equal to the resistance multiplied by the 
distance through which it is overcome; or, 
in short, the energy exerted is equal to the 
work performed. 2. Please give a solution 
and explanation of the following example: 
What increase of power will the back gear 
give, there being 40 pound pull per running 
inch of belt, and the gears arranged as 
shown in the sketeh? A.—According to 
what has been said above, no power is 
gained by this arrangement; to find the 
advantage we sball, for simplicity, not take 
into acount any hurtful resistance, but shall 


assume that all the energy is expended on 
uscful work, and that the circumference 


of the pulley is subjected to a direct pull of 
40 pounds net. ‘The circumference of the 
pulley is 3.66 feet; hence its surface speed 
per minute will be 3.66 « 100 = 3866 feet, 
and the energy exerted, or the power trans 
mitted, will be 3866 x 40 = 14,640 foot 
pounds per minute. Since we have assumed 
that there is no energy expended on work 
wasted, the pinion A must also transmit 14,- 








diam, 
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tI} 5 ins. 
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an 


640 foot-pounds. The circumference of this 
pinion is 1.308 feet, and the speed of its cir 
cumference is 1 808 « 100 = 130.8 feet; con- 


sequently the force which it will transmit to 
640 

the wheel B will be 1464 111.92 Ibs.: 
130.8 


hence the wheel B can overcome a resistance 
of 111.92 pounds applied to its circumfer 
ence at a reduced speed of 130.8 feet per 
minute. The foregoing shows that the force 
transmitted by the pulley Bis inversely as 
its speed; remembering this, the same result 
can be obtained in a much simpler manner 
For instance, the speed of the pinion A at its 
circumference, and consequently that of 2, is 
of the 


times that of the circumference 


pulley, and therefore the force which the 
Vr 5 0) 
wheel B can transmit is 40 7 <_< x 14 
” 
= 112 pounds. This result is very nearly 


equal to the first one, and had the decimal in 
the latter becn exact there would have been 
no difference in the results. If now the 
wheels D and © are put in gear then the 


speed per minute of the circumference of C 


will be times that of the pulley, and 
force which 
11.6 40 x 14 
14 11.6 
in each case the work done 
power or energy exerted, 3 
Question 214, of May 12, 1892, 
source do you get the 44 horse 


the 


10) 48.27 pounds, But 
is equal to the 


from 





knife edge, 
inner side of power is a quantity given by the correspond 
and then the whole placed in the ent. 


lem as stated, 


‘carefully you will see that the 84 


SRPECIALS 


—_ 


Transeni Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
—— ‘morning Sor the ensuing week” 8 issue. 











Grant Gear Wheels, Gear Cutting, page 20 


Shafting Straighteners. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 


Forming Lathes, Mer. 
A. D. Pentz, 
Tool Holder: 
‘ Bradley’s 
world.’ 
‘The 
pressure 


Mach.Tool Co., Meviden, Ct 
Consulting. Elizabeth, N. J. 
Armstrong Bros. Tool Co., Chicago. 
Power Hammers, the best in th» 
20 sizes. Bradley & Syracuse ‘ 
Bulldozer,’ a new departure: 
M’f’d by Williams, White & Co., Moline Hl 
Pattern and Brand Letters. <A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 


Tools. 


Co., 


forging by 


rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 
S. A. Smith, 23 S. Canal St.. Chicago, Nl., is agent 


for Holbrook’s new loaded rawhide mallets. 
Automatic Gear Cutters. Best in the market 
Superior Machine Works, 106 Canal St , Cleve’d, O 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam vumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 
For the Latest Improved Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Hl. 
Patterson, Gottfried & Hunter, Limited, 146-150 


Centre st., New York, are putting on the 
a new alarm speec indicator. Send for circulars. 
8S. W. Card & Co., Mansfield, Mass., are. putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and-sguide S. A. Smith, 


market 


23S. Canal Street, Chicago, Ill., Western Agent 
25" | ‘Only Drill Press built on 
32’" | ‘Ko rekt’ principles, 
37") Evenif they come from Jersey.” 
jae | Gould & Eberhardt, New Ark, N. J. 
Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent Cases, 


31 Nassau Street, New York. 
Send for Brief History of Patent Legislation 
Just Pub.—Safety Valves, History. Invention & 
Calculation. By W. B. LeVan,. Fullyill. $2. Cat. of 
Machinists’, Electricians’ & Engineers’ books sent 
free. N. W. Henley & Co.. 150 Nassau St.. N.Y. 
We will pay 25 cents each for copies of the 
AMERICAN Macuinist of December 25, 1886 issue; 
must be unsoiled, and in good condition. AMERI 
CAN MACHINIST PUBLISHING CoMPANY, 203 Broad- 


way, New York. 

De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth 
port, J., who have purchased from C. H. De 


Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


" Binders” for the Ame RICAN MACHINIST ‘Two 
styles — the ** Common Sense,” as heretofore sold by 
us. and mailed to any address at $1.00 each, and the 
*New Handy.’ mailed at 50c. each, The tormer 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 205 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain direc ions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy In operatiog steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 E vast 
Tenth street, New York. 


Twenty-fifth 


Annual Convention, 





(Continued from page 5.) 


ing we have beep presented with additional 
evidence contained in the report of this com- 
mittee, It is presumed the committee went 
at it in an entirely unprejudiced way. I 
have taken for example the two groups of 


tests made with the simple engine with a 
pressure of 180, using Braceville coal. I 
have taken the consumption per ton per 
mile, and find it is 1.029 ton per mile I 
have taken the compound and tiad it burnt 
1.018, making an economy of 84 per cent. 


I would venture to 
say that any gentleman here present having 
charge of the locomotives of a railroad 
might make that difference in two simple 
engines by painting the smoke-stack of 
sky blue. 

During the Mr. Dolbur 
some remarks as pertinent as any heard. He 
that the 
compound engines over which he 
the 
per 


in that group of tests. 


one 


discussion made 


showed in actual use economy of 


had 
about 35 per 
that preju 
matter, 


con 


trol varied all way from 


cent. to minus 7 cent., and 


dice had a good deal to do in the 


The arriving at exact results in ordinary 


locomotive practice is a matter of extreme 


more to 





O or D can transmit will be | 


In answer to 
what 
power ¢ I | 
!cannot see how it is derived from the prob 
A.—lf you read the question | 
horse- 


difficulty 
| say in a later issue. 
the 

as indicating 


about which we may have 
The 


discussion. it 


report of the com 


mittee, and brought out 


was Valuable, a way of settling 


| the vexed question, 


TESTS OF STEEL AND IRON, 


The comparative value of steel and of iron 


has cngrossed the attention of railroad me 


for and it is ap 


settled as 


chanical men some years, 
} . 


being 
had 


was 


parently about as far from 


The 
faithful work, 


committe¢ 
but it 


it ever was, evidently 


done met at all 
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points with the difficulties inherent to a set- 


of the relative values of the two 
materials. 


tlement 
It may be said, in a general way, 
that in regard to steel versus iron tubes, that 
there was the same diversity of opinion as in 
the use of the two materials for other pur- 
poses. The committce reported, in part : 

We are, however, advised that in the case 
of a large number of steel tubes the results, 
so far as wear is concerned, have been un- 
favorable. The following definite experi- 
ment, however, has been made. An engine 
was equipped with 114 iron tubes and 113 
steel tubes on December 20, 1890. The iron 
tubes were placed on one side of the center. 
and the steel tubes on the other side of the 
center of the boiler, the flues being divided 
by a vertical line through the center of the 
flue sheet. On March 9, 1892, the flues were 
all removed. Seventeen of the iron tubes 
arrangement gives in vibration a full motion 
of three thirty-seconds of an inch at the end 
of the stay bolt, and at the same time allows 
a stress in the direction of the length of the 
stay bolt somewhat similar to that which 
occurs in boilers, the strain put on the stay 
bolt being equivalent to a pressure in the 
boiler of 150 pounds per square inch. A 
test was made in this way of four pieces of 
mild machinery steel; the average number 
of vibrations before breakage was 21,5389, 
the pieces standing respectively7, 950, 96,060, 
14,168, and 54,358 vibrations before breaking. 

Eleven samples of iron were tested in the 
same way, the average number of vibrations 
before breaking being 6,568, the lowest being 
3,120, the greatest 12,480. The result of 
these tests would indicate that steel is a bet- 
ter material for stay bolts than iron; at the 
same time the experience of a number of 
members of your committee wich steel stay 
bolts has been seriously against them. They 
failed in service, and deductions drawn from 
the test, as made, are éntirely misleading. 
Your committee docs not feel that in this 
they have added anything to the subject of a 
proper method of determining the suitability 
of any special material for stay bolts. 

The investigation, as described above, is 
not sufficient to enable your committee to 
offer any specific directions for drawing up 
specifications for iron and steel for fire box 
purposes, and they therefore have in this 
particular no definite recommendations to 
make. 

The results of the investigations so far 
may be summarized as follows : 

1st. Steel or iron should not be worked at 
a temperature betwecn a normal temperature 
and a perceptible red heat. 

2d. So called ‘‘ blue heat” makes steels 
and irons more brittle, but some are appa- 
rently less affected by the ‘*‘ blue heat” than 
others. 

3d. The test of steel or iron ata ‘‘ blue 
heat ” is nota criterion by which to judge of 
the action of the same in a fire box. 

4th. Iron at a blue heat is more seriously 
affected than steel. 

5th. There is apparently a mechanical dis- 
integration going on in plates exposed to the 
action of fire, water and scale in a fire box. 

6th. Steel tubes do not seem to be as dura- 
ble as iron tubes. 

Your committee recommends that, owing 
to the importance of the subject and the 
great value to railroads of further knowledge 
of the relative merits of iron and steel, this 
subject be continued for another year at least, 
and that the co-operation of all members of 
the association be asked, in order that all ex- 
periments and experiences of the members be 
made available to hasten the acquirement of 
definite knowledge of practical value. 

On Wednesday morning the association 
met for its last session. 


STANDARD BOLTS AND NUTS. 


The committee on this subject reported 
substantially the United States standard, 
with the recommendations as to the equal 
size of rough and finished nuts and bolt 
heads that have so frequently been recom 
mended for machine shop practice. The 
usual argument was brought out, in discus- 
sion, that those in charge of mechanical mat- 
ters on railroads would not adhere to] the 
standards before in 
charge case-hardened the rough nuts just as 
they came tothem, and so secured practical 
uniformity of (so-called) rough and finished 
nuts. The committee had evidently worked 
faithfully, and made the best report possible 
under the circumstances. If the master me- 
chanics follow the suggestions and recom 


proposed. Some men 


mendations made they will not go astray, we 
think. 

CONSTRUCTION FOR HIGH BOILER PRESSURE. 
The 


More space for 


But little was brought out on this. 


matter was too indefinite. 


stay bolts to cover was recommended, and 
the reduction of size of stay bolts between 


sheets was shown to be advisable. The 


question of the use of iron or steel for stay 
bolts was discussed, without anything defi- 
nite in the way of conclusions. 

Various matters were considered—some of 
which have been omitted in the previous 
brief report—and which may be referred to 
in future issues, when the election of officers 
came up. 

For president, Mr. John Hickey was select- 
ed; for first vice-president, Mr. William Gar- 
stang, and for second vice-president, Mr. 
R. C. Blackall. The unanimous vote of the 
association was. cast for Mr. O. Stewart for 
treasurer, and for Mr. Angus Sinclair for 
secretary. 

——_—_.q@>e—_——— 


The Champion Die and Collet. 


We present with this engravings of a new 
die and die-stock, the die being so made as 
to be readily adjusted, and yet be practically 
solid when cutting. 

The sectional view of the die and collet 
will make the construction plain, it being 
here seen that the die is in two parts, the 
outer edges being tapered to fit the inside of 
the collet as shown. 

The guide, which is below the die, is in 
the form of a threaded disk; which screws 
into the collet by a spanner wrench, and thus 
forces the die firmly to its seat, the size the 
die will then cut being determined—within 


the limits of adjustment—by the two taper 
the two parts of the die. 


on rough iron, and there is no chance for 
chips to get into the die in such a way as to 
interfere with its proper working. The con- 
struction of the stock will be readily under 
stood from the engraving, and it will be 
noticed that when the die is in place and 
ready to cut, everything is solid and _ firmly 
held in place. 

The stocks are made in three different 
lengths—144, 23 and 26 inches, and the dies 
are furnished for any kind of thread from }" 
to 1”. 

The are the Champion 
Blower’and Forge Co., Lancaster, Pa. 
a ees 
Trolley Wire. 


manufacturers 


The 

A prominent manufacturer of Hartford 
sends us two copies of a Hartford paper con- 
taining an account of the killing of a horse 
by a broken trolley wire, and also of a line- 
man who attempted to right matters before 
the current was shut off. The current, in 
fact, was not shut off for about an hour and 
a half after the first request to do so, because 
** the superintendent had given orders ta run 
the power until a certain hour, and they were 





going to do tt.” 








The manufacturer alluded to writes : 

I see in your issue of the 16th inst. an 
article defending the trolley system of street 
car propulsion. This city has had a struggle 
to keep this system out of the main streets 
of Hartford, but the horse railroad company 
finally succeeded in getting in a suburban 
service. The village of East Hartford, 
through which it was to run, also objected— 
finally they were overpowered, and the 
trolley system now runs from the City Hall 
to a village four or five miles distant. Three 
days since, a fatal accident occurred, a full 
account of which you will find in two local 
papers I send you today. The people here 
do not intend to go crazy over the imperfect 
trolley system, and are quite content to wait 
until something better is developed—in the 
meantime, use horses. But we will not be 
obliged to wait long. We will soon see 
cable cars and trolley system go out, and 
safer, cheaper, and better system take their 
places ; but if we made no objection, and 
were content with the present systems, im- 
provements would come slowly, if ever. 





ie 


A contemporary, in attempting to account 
for the high cost of the high-grade bicycle, 
says first that it must be made on the inter- 
changeable principle, so that parts broken or 
worn out may be replaced, main parts being 
gauged and kept within a limit of variation 
of one-quarter thousandth. Finally, accord- 
ing to this authority, ‘‘The day has not yet 
come when it [the bicycle] can be made fac- 
tory fashion.” 


# BLOWER t= 
ORSTER Pa. 





THe CHAMPION DIE AND COLLET. 


To say that interchangeable parts increase 


head screws shown, which tend to separate | the cost of a machine is something new, but 
This gives suffi-| that a machine made by the interchange- 
cient adjustment to allow of cutting threads | 


able system cannot yet be made ‘‘factory 
fashion ” is wonderful. 
—-_. 

In 1876 the German Government owned 27 
per of all the German in 
1881, 57 per cent., and at the present time 
87 per cent. 





cent. railroads, 


- ee 

The Massachusetts Institute of Technology 
has issued a pamphlet giving time, place, and 
other information relating to the entrance 
examinations for the coming year. For the 
convenience of those desiring to become 
students, the examinations are to be held in 
all the leading cities, the circu'ar referred to 
giving particulars. 
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Another iron-mill is talked of for Richlands, Va. 





The Chicago Tire and Spring Company is enlarg- 
ing its plant. 

Nichols Brothers will erect a new forge shop at 
Greenfield, Vt. 


The new steel plant at Chester, Pa., is rapidly 


The Eclipse Wind Engine Works at Beloit, Wis, 
are being enlarged. 
An electric railway power house will be erected 
at Lancaster, N. Y. 
Union Foundry and Machine Works at Frederick , 
Mo., will be enlarged. 
There is a possibility of a smelting foundry bi 
established in Toronto, Ont. 
Capt. W. H. Moore is about to establish a ma 
chine shop at McKeesport, Pa. 
W. D. Troutner will build a new machine shop. 
foundry, etc., at Pittsfield, 11. 
The Clipper Chilled Plow Company will erect a 
new building at Elmira, N. Y. 
The Vulcan Foundry Company has just been 
organized in Providence, W. Va. 
Dennis J. Kelley, of Troy, N. Y., has establisiied 
a brass foundry in Pittsfield, Mass. 

The Eureka Iron and Steel Works of Wyando 
Mich , may erect anew steel plant. 

W. J. Carter & Brothers’ recently burned iron 
works at Dublin, Ga., are being rebuilt 

It is stated that the Cohannett Mills Company 
Taunton, Mass., may erect a new building. 

The Wollaston (Mass.) Foundry Company 
immediately rebuild its recently burned plant. 

R. J. Biggs and J. P. Saunders are erecting an iro 
foundry and machine shop at Bardwell, Ky. 


Work has commenced on the foundry and 1a- 
chine shop of the Ashland (Wis.) Foundry Co. 

The North Star Iron Works is busy removing its 
plant from Spring Valley, Minn., to Griffith, Ind 

The Plattsburg (N. Y.) Milling Company has been 
incorporated. Henry Davis and others director 

Coleman Shields & Co., Niles, O., are offered 
$25,000 and 12 acres of land to move to Girard © 

The Bentonville Hardware Company has been 
incorporated, at Bentonville, Ark.; capital, $15,000. 

The Richmond (Va.) Railway and Electric Com 
pany is building a new plant on Johnson’s Island. 

There is a possibility of a concern’s establishing 
the miaufacture of nailless horse shoes at Buffalo 
N.Y. 

Some great improvements are being made at 
the plant of the Youngstown Steel Co., of Brier 
Hill, O. 

The Rochester Medina Stove Company 1s a new 
$15 000 concern at Albion, N. Y. T. A. Smythisa 
director. 

The Green Company is a new $200,000 concern 
to maiufacture ventilating apparatus, at Jersey 
City, N. J. 

A boiler works will ssortly be built in Aliquippa, 
Pa., to be completed by fall, and employ severa! 
hundred men. 

The capital of the J P. Hall and Torpedo Boat 
Company, of New York, has been increased from 
$150,000 to $250,000. 

The Boise Foundry and Machine Company have 
been organized at East Liverpool, Ohio. with a 
capital stock of $50,000 

The Globe Stock Car Co., of Chicago. has been 
organized by Arthur W. Street, John F. Pershing 
and John W. Waughon. 

A contract has been signed for the erection of a 
big plant at West End, Ala., for the manufactur 
of machinery, to cost $100,000. 


The machine business of the firm of White & 
Bailey, at Peabody, Mass., recently dissolved, is to 
be continued by W. E. Bailey. 


The International Steam Power Company will 
establish the manufacture of patent boilers, steam 
heaters, etc., at Olean, N. Y. 


Citizens of Randolph, N. Y., want to establish a 
foundry, and will give the necessary land if outside 
capital will go into the enterprise. 


The John L. Gish Ideal Rheostat Co.,of Jacksor 
Mich., is incorporated, to manufacture the Gish rh: 
ostat and electrical appliances. 


The Mount Joy (Pa.) Grey Iron Casting Company 
is making extensive improvements about its plant 
besides erecting additional buildings 


The iron frame work of one of the two mills of 
the Sterling Steel Co. in McKeesport, Pa., has been 


raised. The building will be 75x100 feet. 


The Maryland Manufacturing Company, Balt 
more, Md., is equipping a plant for the manufa 
ture of rivets, stoves, tires and sink bolts. 


The Maryland Brass Co., Baltimore, Md., hus 
purchased additional ground, and will in the fa 
enlarge its brass foundry and machine shops. 


The Western Car Spring Company, of Chicago, 
has been incorporated, by Geo. E. Marden, C. $ 
Burden and others. Capital stock, $250,000. 


A company has been formed for the erection of * 
cotton-mill at Nicholsonville, N.C. O. M. Baker, 
treasurer, of Shelby, will furnish information. 


The Westinghouse Air-brake Company will mak 
additions this summer toits plant at Wilmerding. 
giving employment to several hundred workmen. 


The recent purchasers of the Hickey brick plar 
at Le Mars, IIl., will add new machinery and start 
the manufacture of brick and tile on a large seal 


The Lake Roland Elevated Railway Co., Balt 
more, Md., has let contract to the Thomson-Hous 
ton Electric Co. for outfit for its electric pow: 





nearing completion. 


plant. 
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of the St. Louis 
Southwestern, has agreed to build car shops at 
Pine Rock, Ark., if that town raises a bonus of 
$25,000. 

\. Egerton Adams, Carl Jernberg and O. W. 
Modeen have formed the Chicago Machinery and 
Iron Company. The capital stock is placed at 
& M™). 


General Manager Doddridge. 


Crystal Washer Company has purchased a 
Easton, Pa., will erect a washing machine 
and equip it with the latest improved ma- 


rhe 
site at 
tory. 
nery. 
E. Byrd, N. E. Sherman and J. M. Midget, 
chartered the Lone Star Engine and Boiler 
Works, with a capital stock of $50,000, at Green- 
ville, Texas. 


uld & Eberhardt, Newark, N. J., inform us 
that they are receiving very flattering orders for 


heir improved automatic machine tools for electri- 

caland other works. 

lhe New York Manufacturing Company’s build- 

ings, Which are to be located above Harrisburg. 
to be erected by the Pennsylvania Steel Com- 

They will be 220x208 feet. 

Negotiations are under way for the removal of 
the greater part of the Vu.can steel plant at Caron- 
delet, St. Louis, to Alabama, where it 1s expected 
that the basic process will be used. 

i, Mathews, South Bend, Ind., boiler manufact- 

urer, has accepted the offer of the wide-awake 
industry-lifters, of Harvey Il), Chicago’s pushing 
suburb, and will remove to that place. 
It is reported that a number of Pennsylvania 
capitalists have purchased large tracts of land at 
Rocky Mount, N. C., for the purpose of establish 
ing manufacturing and other industries. 

E. S. Nixon, J. B. Harris, Charles F. West and 
thers have applied for a charter for a company 
which they propose to organize at Chattanooga, 
renn., for the manufacture of | ardware. 

The Laflin & Rand Powder Co., of New York, has 
purchased 320 acres of land at Boyle’s Gap, Bir- 
mingham, Ala., and will erect thereon a $400,000 
plant for the manufacture of blasting powder. 

The Lewis Foundry and Machine Company, 
Limited, of Pittsburgh, have closed a contract with 


the Cumberland Tin-plate Company, of Cumber- 
land, Md., for a large lot of tin-plate machinery. 


The Murray Bicycle Speeder Company, to manu- 
facture an improved bicycle attachment, has been 
incorporated at Harper’s Ferry, W. Va. Capita! 
stock, $42,000, with privilege of increasing to $50,- 
000, 

The Northwestern Equipment Co., manufactur- 
ers of the ** Kewanee rectangular brake beam» 
has just completed its plant at Chicago. where it 
will have a manufacturing capacity of 600 beams a 
day. 


” 


The Detroit Lubricator Company, which controls, 
the patents of the Hodges steel cars, propose to 
locate works at Birmingham, Ala., provided that 
soft steel in sufficient quantities is manufactured 
there. 

It is rumored that a large plant will be erected in 
New Castle, Pa, to manufacture all kinds of 
springs and continuous mills. C. H. Morgan, Sr. 
and Jr., and V. K. Edwards are especially inter- 
ested, 


The Richmond Safety Gate Company, Richmond, 
Ind., manufacturers of Zeller’s automatic safety 
gate for elevator openings, are ere ting new quar- 
ters, into which they expect to move about Au- 
gust 1. 


The Philadelphia & Reading has begun work on 
the erection of a large car repair shop at Wayne 
Junction, Philadelphia, to replace that recently 


destroyed by fire. It will bea brick structure, 176 
70 feet. 

The Edison Electric Light Company of West 
Chester, Pa., is preparing to increase the size and 


facilities of its plant. A new annex for the re- 
eption of anew dynamo, engine and boiler will be 


rected, 


The work of building the structure for the gun 
foundry of the Bethlehem (Pa.) Tron Company is 
progressing rapidly. It will be 1,000 feet long, and 
ontain the machinery for the fabrication of the 
finished guns. 


The plant of the insolvent 
Company, at Bridgeport. 
F. W. Smith, one of the 
organize a new company to operate 
i larger scale. 


Deoxodized Metal 
Conn., has been sold to 
largest creditors, who will 
the works on 


The National Tubular Axle Company has been 
formed at Emigsville, Pa., for manufacturing 


irticles of iron or steel, or both. ete.; capital, $30,- 


00; incorporators: Wm. H. Emig, Horace Brill- 
inger and E. K. Emig. 
Curtis & Curtis, of Bridgeport, Conn., have been 


awarded the contract to furnish some of their large 
power pipe-threading machines for use in the navy 
yard at Boston. These macnines will have a range 
for threading pipe from 244” to 8" diameter. 

Plans have been completed for the new machine 
shops of the Queen & Crescent to be built at 
Meridian, Miss., to replace the shops recently 
burned, but they will be larger and more complete 
thau the old shops, and will cost about $50,100. 

The work of fitting up the plant of the Owego 
Bridge Company, N. Y., is gradually ap 
proaching completion, and the manufacture of iron 
bridges will soon be commenced. The company has 


Owego, 


The Stewart Wire Company has been incor- 
porated in Easton, Penn., to succeed Stewart & 
Co., owners of the extensive wire mills there. The 
plant will be enlarged and the number of hands in- 
creased to 500. The company has a capital of 


$400,000. 
Geo. Davis, J. N. Carnes and J. R. Guard, of 
Charleston, W. Va., and E. B. Bruns and Payton 


Edwards, of El Paso, Tex., have chartered the El 
Paso Electric Co., with a capital stock of $100,000. 
Franchise has been secured and plant will be built 
at once. 

The McKinley Tin-plate Company, at Wilkins- 
burg, Pa., is about ready for operation. The 
machinery is now being placed in the building, 
and the company will make a specialty of roofing 
tin It has been decided to increase the capital 
stock to $50,000. 


Representatives of the firm of Mather, Platt & 
of Manchester, Eng., are reported as negotiat~ 
ing with aviewto establishing a branch of the 
manufacture of finishing machinery for bleaching 
and dyeing textile fabrics, in either Providence or 
Pawtucket, R. I. 

The Track Signal Company, of Detroit, has just 
been organized, and will engage in the manu- 
facture and sale of the Parish track signal. The 
officers are Frederick P. Anderson, president ; A. 
G. Boynton, vice-president ; Dr. Phil Porter, secre- 
tary and treasurer. 


Co., 


Plans have been completed for the rebuilding of 
the works of the St. Louis Steel Foundry Com- 
pany at East St. Louis These works were de- 
stroyed bg fire May 17, only the pattern shop and 
boiler house being saved A new equipment of 
machinery will be required. 


W. R. Haven, who has the contract for building 
the new locomotive and car building shops for the 
New York Central at the new town of Depew, near 
Buffalo, has begun work on the foundations for 
several of the buildings. He expects to have 500 
men employed in a few days. 

The Chattanooga (Tenn.) Powder Company, 
whose plant is at Ooltewah have commenced an 
addition to their works, which will double their 
capacity. They will pat in additional machinery 
for the manufacture of the finest grades of powder. 
They are at present crowded with orders. 

In connection with the redemption of over 100 
acres of the Mystic River flats above and adjoining 
Chelsea bridge in Charlestown, Mass., the Boston 
& Maine Railroad proposes a new overhead iron 
bridge of three divasions, aggregating 1,935 feet, and 
costing $370,000. 

The Montague & Lea Machine Tool Company 
has been incorporated under the laws of West 
Virginia, with an authorized capital of $100,000, by 
Wm. L. Montague, of Baltimore, and others. Ex- 
tensive machine shops and foundry at Mounds- 
vilie, near Wheeling, W. Va, will soon be erected. 

There is water-works agitation in Anderson, Ind.; 
Preston, Pa; Greenfield, Mass.; New Canaan 
Conn ; West Milton, O.; Wapakoneta, O.; Woods- 
town, N J.; Shenandoah, Pa.; Lafayette, Pa.; Wy- 
oming, O.; Woonsocket, R. I[.; Altamont, N. Y.; 
Poughkeepsie, N. Y.; Waelder, Tex.; Wakefield 
Neb. 

We have received a copy of the new catalogue of 
the Watertown Steam Engine Co., of Watertown. 
N.Y. It contains illustrations and descriptions of 
anumber of styles of steam engines and boilers, 
stationary, portable and semi-portable, 
saw-mills, etc. Itis sent, on application, to those in 
terested. 


besides 


The Waterbury Brass Co. of Waterbury. Conn., 
are putting up their new wire-mill, which will be of 
iron designed and furnished by the Berlin Iron 
Bridge Co, of East Berlin,Conn. The rolling-mill 
will be 100 feet wide by 160 feet long, with a wing 
(to be used for drawing wire) 40 feet wide by 230 
feet long. 


The Albany Steam Trap Co. have issued a new 
canahamain. in which is illustrated their line of 
steam users’ goods, traps, valves of all kinds, ete 
The catalogue also contains a table of steam press 
ures and temperatures, with other useful informa 
tion, which will make it valuable to those having 
to do with steam plants. 


Tiffany & Co., Newark, N. J., are considering 
plans submitted for a large factory at North 
Newark. to cost $1,000,000. According to the 


plans, the machinery in the plant is to be run by 
electricity, and each large machine is to have a 
separate motor to prevent a general cessation of 
work in case of a br_akdown. 


The Berlin Iron Bridge Co., of East Berlin, Conn., 
are now building a new machine shop for the Solvay 
, at Syracuse,N. Y. The building will 
50 feet wide by 300 feet long, and three stories 


Process Co 


be 


high. The side walls will be of iron and brick 
(combination construction), with iron floors and 
iron roof covered with the Berlin Company’s 


patent an i-condensation roofing. 


Frank Rudolphi and Louis C, Krummel, both un- 
til recently draftsmen with the E. W. Bliss Co., of 
Brooklyn, the former head draftsman, have 
taken steps to form a partnership and engage in 
the machine business in Chicago, though as yet no 
definite location has been decided upon. The firm 
name will probably be Rudolphi & Krummel, and 
they will start in with the building of sheet, metal 
presses, and upright milling machines and special 
machinery, as their leading specialties. They are 
young men and highly regarded by those who know 


as 





already contracted for building six or eight bridges. 


them, both as men and as mechanics 


$15.50 for No. 1 Foundry; 
and $12 


Machinists’ Supplies and Iron. 


New York, June 25, 1892. 
Iron—American Pig—We quote Standard North- 


ern brands, No. 1 Foundry. $1550 to $16; No. 2, 
$14.75 to $15; Gray Forge, $13.50 to $14. Southern | 


brands of good quality are obtainable at $14.75 to 
$13.75 to $14.50 for No. 2; | 
.75 to $13.50 for Gray Forge. | 
Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 
Antimony—The market continues to decline. 
We quote Hallett’s. 11¢ ; Cookson’s,114¥¢e. to 144e.; 
and L. X., 12kc. to 125¢c. 
Copper—The market is weak. 
be had at 11.75c. 
to 114 : 
Lead—Sales have been made at 4.10c., but the 
spot price is nearer 4.05c. Consumers are buying as 
wanted. Little businessis done. The outlook is 
steady. 

Lard Oil—The market is quoted at 57c. to 58ce. 
Prime City. Western on spot is quoted at 
to 57e. 

Spelter—The market is quiet. The outside figure 
is 4.85c. for store lots. Western smelters are firm in 
their Views. 

Tin—A reaction has set in and buyers are being 
favored, Sales bave been 50 tons July at a decline 
to 21.50¢c., and 100 tons June at 21.60c. 


Lake Copper can | 
Casting Copper is held at 11e. 


for 
5éc. 





 *WANTED*~ 


Situation and Help’ Advertisements only inserted 
oul this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address aa 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded. 


Wanted—A draftsman with some machine shop 
experience. Address Box 93, Albany, N. 
Wanted—By Aug. 1, position by a foundry fore- 
man; 30 years’ exp.; best refs. Box 20, Am. MACH. 
Wanted—Draftsman wishes a change; Corliss or 
high speed engines preferred. R., AM. MACHINIST. 
Tool maker wishes engagement; 18 years’ exp.; 
steady, sober and reliable Box 19, AM. MACHINIST. 
Pattern maker, first class, 24% years foreman, 
good draftsman, first-class references, wants steady 
work in the West. Albert Bunting, Streator, Ill. 
Wanted—Position by a young man, (32) all-round 
machinist—repair work preferred—or as stationary 
engineer’ good refs. Box 21, AMERICAN MACHINIST. 


Wanted—Foundry foreman, to take char e of 
foundry dong general work: melting, ten to fifteen 


| signing; 
| full particulars as to experience. and salary w anted. 





tons daily. Address Box 22, AM. MACHINIST. 


Wanted—Position as foreman by athorough prac 


tical molder: 16 years’ experience as foreman; ref 
erence furnished. Address Foreman, Am. Macu. 
Mechanical draftsman desires new position in 


| New York or Brooklyn: shop and drafting room 


experience insteam engine. N. Y., AM. MACHINIST. 
Wanted —Experienced draftsman for general de 
permanent situation to right man; give 


Address Filer & Stowell Co., Milwaukee, Wis. 


Mech. draftsman and designer desires engage- 
ment: competent, reliable and energetic; 6 years’ 
exp.in mach, shops & e ngineering offic es on mach’y 
land gen. engineering. Al refs. M. E., Am. Macu. 

Wanted—A draftsman. one who is a fair me 
chanical engineer: steady work at a reasonable 
salary. State wages wanted, references, etc. The 
P. H. & F. M. Roots Co., Connersville, Ind. 

Wanted—Three good machinists and vise and come 
ride 


men; long-time job; light work; two hours’ 
| from Chicago. Address at once, with references 


and full particulars, Box.H., Michigan City, Ind. 

Wanted—Six experienced mechanical draftsmen; 
none but men familiar with modern mechanical de- 
vices need apply. Apply at Western Ave. office of 
Thomson Houston Electric Co., Lynn, Mass. 

Wanted—By a young mac hinist with ability and 
grit, and eight years’ good general experience in 
first-class shops, a position as foreman of small 
shop, or as assistant foreman; West preferred ; 
first-class references. Address C. E, B., 534 Seymour 
street, Syracuse, N. Y 





+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Sorwarded. 





Wall Drills complete, $25. 
Best Steel Flue Scrapers. 
Presses,Wire Form’g Mchy. 


S. M. York, Clev’d, O. 
Kelley Co., Erie, Pa. 
Am.Tool Wks,Clev,0. 


Best Bolt Header in the world for $50. Address 
Cc. H. Baush & Sons, Holyoke, Mass. 

Wanted--Specialties to build for ~ Po m 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engines, special and gen. mach’y designed; 
developed. A. W. Jacobi, 136 Liberty St., N 

Special machinery and built. C. F. 
Langston & Co., 70 N. Philadelphia. 


ideas 
Y 

designed 
4th St., 


Complete mach’y for mfg. horseshose delivered 
by L. Ingermann, Minden, Westphalia, Germany. 





PURE 
FEED-WATER 


For Steam Boilers. 


stances. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


water that is absolutely freed 
from all scale producing sub- 


Guaranteed or no sale. 


Braptey & ComMPANY, 


N. Ye 


SYRACUSE, 





AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament.) 


F. W. BARKER'S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 
Monument Chambers, King William St., London, B. 0., England. 





STEAM BOILERS. 


Their Construction, Strength and 
Economical Working. 
By ROBT. WILSON and J. J, FLATHER. 
“ The Standard for Practical Men.” 
108 Illustrations, Tables, etc. 12mo 
Cloth, $2.50. 
JNO. WILEY & SONS, NEW YCRK. 


FEL TUB 
BES ee BE 


TEE. 
John S. Leng’s Son & Co. New York. 


CALIFORNIAN AGENCIES WANTED. 


no. A. Weir & Co., Investment Brokers, Los Angeles, Cal. 

Would be pleased to correspond with manufac- 
turers wanting first-class representative on the Pa- 
cific Coast. Correspondence solicited from any one 
wanting information about Southern California, 
Best of Detroit, Michigan, and Los Angeles, Cali- 
fornia, references 


World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable com any to re- 
ceive, install and enpercntons your exhibit during the 
World’s € olumb an Exposition? We can save 
you money. Unexceptional references. 
phlet and particulars. 

CHICAGO COMMERCIAL COMPANY, 








“4 





Write for pam- 





501, 502, 508 Home Insurance Bldg., Chicago. 








Cupolas in Foundry, Blacksmiths’ 
all in first class condition. 
the Connecticut Valley R. R., 


the “ Air Line,’ 








VALUABLE FACTORY PROPERTY 
FOR SALE or TO RENT. 


CONSISTING OF THE FOUNDRY AND MACHINE SHOPS FORMERLY OCCUPIED BY 
THE STILES & PARKER PRESS 


The works are fitted up with line shafting, a new 100 Horse-power Boiler, 3 Engines, Cranes, 
Forges and Steam Hammer, 
Large enough for 100 to 200 hands, 
munication with Hartford and New York by fre ight boats, and with New York, Bx 
‘and the N. Y., N. H. & H.R. R. 


E. W. BLISS CO., LTD, No. 


8S CO., Middletown, Conn. 


Blower and 
Automatic Sprinkler System, Gas Machine, 
Locate don the Connecticut River, in direct com- 
ston, and all other points by 
For ps articulars apply to 


1 ADAMS ST., BROOKLYN, N. Y. 








BORING 4s» TURNING MILLS 


COMBININC EVERY 


14 SIZES—FRULM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





| 


f. W. JOHNS MANUFACTURING 60,, 


87 Maiden Lane, NEW YORK. 





ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 














87 MAIDEN cane, 
NEW YORE 
GEASS, PLADELGA,. Lemmon, 

= ee 


L2 


AMERICAN 





MACHINIST 








JUNE 


t 


30, 1899 











y+ MISCELLANEOUS WANTS i | 


Advertisements will be inserted under this head at 
35 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 
and the best: 


Stolpe’s Universal Punch is new 


write for circular. Stolpe, 154 W. 27th St., N. Y. 
Design & superintendence of mach’y. Drawings, 
ete., made. Claud Mantle, 598 E. 134th St., N. Y. 


George D. Slade, 
grades, Waterford, 


Wanted 
or light work. We have splendid facilities. 
** Manufacturers,”’ Rockford, I 

Wanted—Hardware specialties to build. Send 25 


cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I 


= aler in molding sand of all 
Address 
additional skill in drafting, 


building, or marketing de- 
A. J., AM. MACHINIST. 


Inventors desiring 
perfecting, patenting, 
vices of merit, address C. 


: enaaiie to manufacture either heavy | 


| medium size mach. shop. 


good local business. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


| have several valuable improvements Cone 
ly tested in the motel line, embodied in two U. 
patents forsale for cash or on royalty. ys tw 
Box 23, AMER. MACHINIST. 

For Sale—In Central Pa., a well equipped machine 
shop, with orders entered for3 months’ work; owner 
desires to devote time to other busines:. Price, 
$4,000. Address P. O. Box 27, Harrisburg, Pa. 

We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 

| must be unséilefl and in good condition. AmeERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 

For Sale—Near N. Y. City, splendid equipment 
Best substantial modern 

athes, planes, ete., for eng. & gen. work. Splen- 
did ass’t of taps, etc.. & some valuable pat. Doing 
Price $8,000. A. B., AM. MAcH 











THE DEANE 


OF HOLYOKE 


STEAM PUM 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





HAVE YOU TRIED 


SS 
better STEEL for 


PitrsBuRGH. 
Cuicaco. 
New Yorn. 


o Reducing the cost of getting out work by using 


your Tools ? 


We can be of service to you in this direction 





Machine Tools in Stock. 


ENCINE LATHES. 
2 in. swing, ne bed. 
do fit. between centers 


Whittier 
Sellert 


3 do 3 ft. bed. New Fifield 
30 do 14 do do do 
27 do 16 do do 
24 do 12 do do F Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12. do do _do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do +" do 
PL ERS. 
42 in. wide, S 2in. high, 12 “% na 2 heads Gleason 
86 do 36 do 8 do -enBe 
30 do 8) do 8 do do 
30 do 30 do 8 do Whitcomb 
80 do 30 do % do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
15 and 24 inch stroke Hendey 
82 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28'and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & C€O., 


156 OLIVER ST., BOSTON, MASS. 


TO LET. 


The Engine Works at Newburgh, N. Y., at 
resent occupied by Wm. Wright, is offered to let 
rom May ist, 1892. 

The Property consists of 
MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


Second Hand and New Machinery 


ON HAND. 








10 ft.x10 {t.x16 ft. Planer. 1 Head. 

72 ft.x48 ft.x21 ft. do 3 Heads, Detrick & Harvey, new. 
62 in.x48 in.x1? ft do 1 do 

54 in. x48 in.xl2 ft do 2 do 

4 in. x42 in x24 ft. do 2 do 

46 in. x33 in. x80 ft. do 2 do 

42in.x4?in.x &8ft. do 1 do 


39 in.x36 in.x12 ft do 1 do 
36in.x36in x10ft. do 1 do 
30 in. x30 in.x7 & 8 ft.do 1 do 
26 in. x6 in.x6 ft. do 1 do 
25 in. x24 in.x6 ft. do 1 do 
22 in.x21 in.x5 ft. do 1 do 


ao 
96 in Raising Blocks to 13 ft.x26 ft. Bed Engine Lathe, 


60 in. x30 ft. Bed Triple Geared. New do do 
48 in.x22 ft. do do do do 
42in.x17 ft. do Al do do 
32 in.x12, 14, 16. 18 ft. Bed New do do 
2Rin x12, 14, 16, 18 tt. do do do do 
21 in. x10, 12 ft. do do do do 
2in.x 7'o & & ft. do 2d Hand do do 
Win.x 6,7 & 8 tt. do New & do do do 
17 iv.x Sit oo do do do 
16 in.x 6 & & ft. do do do do do 
15in.x 6 & 8 it do do do do do 
l4in.x 6 ft do do do do do 


2,000 Ib. Bement Steam Hammer. 
Car Axle Lathe Bement. 

9& 12in. Stroke Slotters. 

15, 16, 18, 44 in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers, 
20,22 24, 28, 30 & 36 in, Drills, 
Bolt Cutters. 


GEO. PLACE MACHINE CO., 


120 BROADWAY NEW YORK. 


SPECIAL INDUCEMENTS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 
| 18 in.x8 ft. Worcester, Kod Feed, Plain Kest. 
1 16 in.x6 ft. Hatfield, Rise and Fall Re st, H.S. 

1 15 in.x6 ft. Blaisdell, Rise and Fall Rest, Chuck 

and Tools Al condition. 

1 15 in.x6 ft. Windsor Elevating Rest, 2 Chucks. Good as new. 


F LANE RS. 
1 22 in.x22 in.x5 ft. N. Y. E. 


1 22 in.x22 in.x5 ft Whitcomb. 
DRILLS. 
1 20in. Wheel Fee od, Quick Return. 
1 No. 2, 3-Spindle Garvin Elevs ating Table. 
1 No. 4, 6-Spindle Garvin 
14 Spindle Pratt & Whitney * 
These Drills are ve Al Condition. 
MISCELLANEOUS. 


2 Jones & Lamson’s Small Screw Machine, wire 


Good order. 
Good as new. 


Al condition. 
Good as new. 


Good order. 


Al condition. 
Good as new. 
Al condition. 
Good as new. 


| Brown & Sharpe No. 2 Screw Machine, W. F. 
1 Jones & Lamson No. 2 Turret Lathe 
2 No. 1 Garvin, W. F. Sere w Machinés, 
t Brown & Sharpe Plain Miller, No, 2. 
t No. 2 Garvin 
1 Brown & Sharpe Surface Grinder. 
Power Presses, Screw Slotters and Tapping Machines. 
Write for list of 400 new and second-hand machines 
ready for delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL StTs., NEw YORK. 


Al condition. 





+ ALUMINUM! 


e 
THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Aluminum in Ingots, Slabs, 
Sheet, and Castings at lowest market 
rates. 

Aluminum Bronze, Aluminum Brass, 

Silver Bronze, Silicon Bronze 

and Manganese Bronze. 


BHO 90BGOBHHSGVGCTV_IVI/ISD 
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Pure 
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Drill Presses, 
Saws. 
on trial. 





Improved Screw Cutting 
Foot and Power 
Shapers, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, x i 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents, ——= -_ 


LATHES 


Circular and Scroll 
Lathes 





Band, 


SIDNEY, OHIO. 





FINE SCREW CUTTING TOOLS FOR PIPE AND BOLTS. 








Manufactured by 


Wiley & Russet 
Ml, (0, 


GREENFIELD, Mass. 
a 
Send for New 
Catalogue. 





Modern Te Faden 
Valuable Features. 








SEBASTIAN LATHE CO. 


43 & 45 Central Ave., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





R. MUSHET' 


pen AY 


Zi iy | TAN IC. 


11& s F Oliver St., 


How to get the best results with ‘‘R. MUSHET’S SPECIAL 
STEEL.” Greatly increase your speeds — feeds ; then compare 
the work you turn off with that done b any 
This will make the first cost of ‘* Mushet’s 


other known Stee! 
look insignificant. 


B. M. JONES & CO., 


Sole Representatives in the United States, 


BOSTON, MASS, 
43 Liberty St., NEW YORK, 











FOR 


TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 











VANDERBEEK’S 
TRADE MARK. 


Ae 


MILLING MACHINE. 
FIVE STYLES 
THE STATES MACHINE CoO., 
HARTFORD, CONN. 





CUTSFASTERS: SN EARTH 


_WRIGLEY’S EMERY WHEEL DRESSER 








Never Gets DULL. “oy 
Send FoR ¢ T.WRIGLEY 85 Fir TH Ave 
ile SCRCULAR >:CHICAGO. U.S.A: 











WHEELER CONDENSER 





AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell [ton Works. 


‘Machinery for Sugar Plantations and Refiner- 
- les. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. tron 
~ and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 








PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





A. J. WILKINSON & CO. 


Box 3600. 


N, MASS. 


SEND FOR CIRC CIRCULAR. 





BRASS- -WORKING TOOLS, 





|, BAROONS & im 


CLEMEcAnO, 







ST nto 
513 OLIVER 


Slevelant, 


SPECIAL maceeeet 








PRICES on APPLICATION * 


SCREW MACHINES. 
PPA, STR, Bt 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
urderstand them 

Descriptive Catalogue Mailed Free, 


EDWARD MEERS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, Pa, 








| Hew Automatic 
Solid Die 


SBSOLT 


THREADING 


AND 


TAPPING 


= MACHINE. 


WE WILL GUARANTEE TO 
do more accurate BOLT THREADING than any mac hine made. 


Changes from one size to another can be me ide in one minute. 
No complicated head to get out of order. 
BUILT IN 3 SIZES, 2,4 AND 6 SPINDLE, BY 


WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 








ROGRESSIVE EXAMINATIONS 


For (OCOMOTIVE ENGINEERS ANO FIREMEN 






What must be known to go firing; whatto learn ea 
year—and where to learn {t, 3 examinations, 300 Que 
tions AND ANSWERS TO THEM. Official on se 
ral roads, Author 10 years on a locomotive, 17 color 
plates showing al} signals, color and position, train 
engine. How to run a locomotive; Accidents; Em 
gencies ; 100 pages, pocket. Send 50 cents tothe Aut! 
JOHN A. HILL, 912 Temple Court, N. 








ridgepori Machine Tool Works 


[ATHE 


EPRBULLARD. PROopR=BRIDGEL ORT. CONN 
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NICHOLSON FILE COMPANY, 


chat crag CE, KR. I. 


DHOLSON PLP 00 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph, and shows the interior of an Iron Building 
designed and built by us for The Eastern Forge Co., at Portland, Me. The building is made 
entirely of iron, and is 70 feet in width by 181 feet in length. This construction is 
particularly adapted for Forge Shops, Blacksmith Shops and Foundries, where 
the danger from fire is very great, as there is no woodwork about the 
building in any way to take fire from sparks, etc. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





ONCE USED ALWAYS USED. 


PATENT BRASS DOWELS 
y FOR PATTERNS, ETC. 
Send for price list and sample. 





TIMMIS & CLISSOLD, Bound Brook, N. J, 





‘LECOUNT’S NEW EXPANDING ‘MANDREL. 


Amateur’s Size, Machinist’s Size, 


9) Taking anything from No. Price. 
i i iv Se | 
£ to 1 inch inclusive. - Solcentien 1% xg 1% “ 7” 


et eerie. Lt 8 sees: aie eS 
re ry 4(withscrews)2 “3 “ 
Patented Dec. 25, 1877. + e “3G 
IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE, 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., London, England. 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5 000 IN USE. 














Adopted by the U.S. Government for all the new 


Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


Lrtavd, Fauueowen & Norton Ct, 
WET EMERY GRINDER. 


Any amount of water easily 
use of Pump, Hose, 








applied without the 
Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


NORTON CO. 
OLTROT, HICH 
U.SIA 











MANUFACTURERS OF 


FITCHBURG 


AND OTHER RS 
SEND FOR 
CATALOCUE E. 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURG, 
MASS. 














= 14 ine h 1 Engine | Lathe. 





and turn Motor Gears in 
It is especially adapted to 


LATHE, It will bore 
ready for the gear cutter. 


2 WM. LODGE, President. 





A NEW MACHINE TOOL. 
Tool Builders, Woodworking Machinery Makers, Regular Pulley and Friction Clutch Pulley Manufacturers, 


And all parties having large quantities of blank gears to bore and turn. 
20° 


To Nenlaiinen of Electr Cars, Engine Builders, 


Write for photographs and particulars of our pects patent MOTOR GEAR 
« of the time required to do this work in an Engine Lathe, delivering them complete, a clean, true job, 


Slide Valve and Corliss Engine work. Address 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 





THE TOWNSEND FOUNDRY «»> MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. WEARE FULLY EQUIPPED 
Castings TO BUILD 
: ALBANY, N. Y. 


OF ALL KINDS. LIGHT AND HEAVY 
panes SPECIAL M HINER 
PATTERN MAKING AG Vs 


. AND WOULD BE PLEASED TO 
And Job Work Desired. FURNISH ESTIMATES. 





Send for Cear Catalogue. 


THIRTY YBHBARS’ BXPERIPNOB. 


Best facilities for manufacturing 
Machine Specialtics 
from an ounce to twenty tons weight. 
SPECIAL LABOR-SAVING MACHINERY 
designed and perfected. Plants furnished for the 
manufacture of anything on the interchangeable 
plan. DIES, TOOLS, Ete. Correspondence solicited. 


BRADY M’EV’G CO., 





83 WASHINCTON ST., BROOKLYN, N. Y. 





Be 


2 ARS Sy S24 DLE 


BUFFALO FO 


B - Bt KE hehe keccshtt be CE LER OS 


F 








LDPE PID DY DSIL PLE AID LIDS 


: IGF I CE III RG IESE EIA 
BUFFALO FORGE CO., BUFFALO, N. Y. 





Jay 
—~N a 


os: 


RGE S. 


1}, 3 and 5 TON 
TRAVELING HOISTS, 


Operated by hand or by Electric Motor. 
T. SHRIVER & CO., 333 East 56th St., N. ¥. 





FOR SALE. 


Established 1831. 
Will sell half or whole intere 


DNS 


st in machine shop, patterns, 
tools and stock, he AviNG apood jobb bing, and manufacturing 
paper and other specialties “bus ime Building with power 
eased on reasonable ‘te rms. Inquire 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tw Our New and Re vised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole ¢ Neeeinit eve ry bran sh of Bok “nce applied 
to the Arts, sent free and free postage to any one in any 
part of the world who will furnis sh his address. 


F. J. SCHMITT & C0., 


Yay 80 & 82 Franklin Street, | 


COOKE %* CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE | 4 





Op, NEWARK, N, J. 
By, { SEND FOR 
GOVERNOR wy Lp CP gg 
s Moog 
Meas Te, 
} 4 
Simplest and Cy vn ue A 
most sensitive. | | “! weet % 











WRITE FOR PRICE LIST AND MENTION THIS PAPER | 








W.H. MINOR, | saeiaiiees Vermont. 


WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 








THE FOX PATENT OPI OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table 

Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
justed 1-16 in. or 24 fn. 

No Screws to Monkey 









PAPER MILLS, SUGAR RE- 
FINERIES, COTTON 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 


325 N. Front St., 
GRAND RAPIDS, MICH 


with. 
Powerful, Quick, GINES and ELEVATE the dis- 
roa Accurate. charge WATER to TANK at 
PE. Write for circular. any height. 
v/ THE FOX MACHINE C0., his feature is appreciated by 
SS 
y ‘aa af 


and 





|| BRASS AND BRONZE CASTINGS 


A SPECIALTY. 








Py 0 malier of 00 yess cuperionce. Castings guarantee’! 9 nosvon, PHILADELPHIA, CHICAGO, 
ST. LOUIS, ST. PAUL. 


GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥. 
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~ CMANOLER OPS 


ablished in Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 33 8.i0% Reais Sets tow Vere 
“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, Pa. ES 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 





FOR THE 


Finest Work 


ESTABLISHED 1859. 








GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 









Send for Catalogue. 


SOFT GRAY IRON CASTINGS.) 22 Gest om 
Ae | AeurTeLEESSEn i 
NK 
W Ha 
y i 


Endorsed by Practical Mechanics Everywhere. 



















From }% oz. to 1000 Ibs. Small Castings a 


Oo. 
Specialty. Light machinery wanted to bulld. a ed 


Manufacturers of 





QA | 

\ Materials, i 

ONTARIO IRON WORKS IK “aes teers’ | 
CANANDAICUA, N. Y. [  Neeeetiadae ments, &c. 





Paragon Drawing Instruments, Extra and Kest ¢ a 


German Drawing Instruments, Paragon, Duplex, Univer- 
Triangles T-Squares, Slide Rules, Standard Profile and 

tross-section Papers. Catalogue to professional people on 
peda on. 


MANUFACTURERS OF 


STEAM 


NEW YORK OFFICE, 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


PUMPS 


FoR ALIN SERVICES. 


76 JOHN STREET. 








1OxeXI2 


THE CANTON STEAM PUMP CO., ©4%i0°™: 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 
Discounts and Terms on Application, 





Qa XieX 2/a 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 











me ulp 


JEANESVILLE IRON 


JEANESVILLE, LUZERNE CO., PA. 


WORKS, 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps. Etc., Etc. 





sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 

Foe oe aoe eeseTy | THE PERKINS DRAW STROKE TRIMMER, 
Send model or sketch for free advice as to patentability. 

Full information in my fifty page book, FREE An Indispensable Tol 

for all Bench Wood- 


Address 
workers. Latest and 


SAML. C. FITZGERALD, Atty., workers, _letens sad 
1003 F Street, - - WASHINCTON, D. Cc, 


NIMACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1 $. W. GOODYEAR, Waterbury, Ct. 
— ie WOOD WORKERS. 


Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & (0., 
Manchester, England. 


SAW TABLES 


FOR 


mies PATTERN 
fl = MAKERS, 


ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


SWEET’S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 


D. F. WALKER, Manufacture, vue gana oe. 


20 EAST CANAL ST., PHILA., PA. Syracuse, N. ¥- 


ts BLAKE & JOHNSON, 









































WATERBURY, CONN. 
fi ses ea ‘) WIRE FORMING MACHINES 
WITH F. B. MANVILLE’S PATENT SLIDING FORMER, 
i OVS For making articles from the coil, cf either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
$3 RSS ¥o wanted, ta to Suny gies pees for sisber soasalns or ier 
goods, whichever may be Cesired. 

The Henderson Machine Tool Co. 
Office and Works, 23d and Filbert Sts., PHILADELPHIA, PA, 
MANUFACTURERS OF 
MACHINISTS’ SHAPERS, MILLING MACHINES 

j 
AND SPECIAL MACHINES. 
Correspondence solicited. 
BLISS C0, 
4 (LIMITED.) 
1 Adams St., 


herewith. Also similar articles made to order. 
SHEET METAL PRESSES, SHEARS, TOOLS, ETC. 
Brooklyn, 





VOLNEY W. MASON & CO.,, 
Friction Pulleys, Clutches and Elevators, 
PROVIDENOR, R. I. 


OPEN-BACK ADJUSTABLE 


Power Press 
























Vertical 
—oR— 
i Inclined, 
A S, 
PUNCHES, For Cutting and Forming 
SHEARS, SMALL ARTICLES ©. 
PRESSES Sheet Metal, Leather, 
AND DIES. Paper, Ete. 





ADRIANCE MACHINE WORKS, 


MFRS, SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N., WY. 


OWNERS ALSO OF 


The Stiles & Parker | Press Co. 


J. E. LONERGAN & CO., 





PATENT OILERS, 


Government 1 rae 


1POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


211 Race Street, Philadelphia, Pa. 
CATALOCUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


BRASS FOUNDERS AND 
FINISHERS, 








Horizontal 
=> Drill and 
= = Boring 

Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 





Pawling 
& 
Harnischfeger 


Milwaukee, Wis. 





Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 2 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. AL 


Originators and Builders of 


Wood-working Machinery 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 

Pattern Machinerya Specialty 
Send for Catalogue. 











30 inch, 42 inch and 60 inch Pulley Lathes 

For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 


TAS PECK ES=a¢ rac i) 


Mie 


3.PF ch "ONN. 
MINER N; ¢ ip) -10) =) 
_NEWH m0) {CHIN LORS 











HART’S 
ADJUSTABLE 
“DUPLEX” 
DIE STOCKS 


FOR PIPE. 
Send for Illus. Circular, 
HART MFG. CO., 
16 Wood Street, 
Cleveland, Ohio. 














PROVIDENCE, R.-I. 





YS Registers 2.000 


THE STANDARD REVOLUTIONS COUNTER. 


Revolutions. 





at.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


g.wvne «co TWIST DRILL GAUGE 


emachinists tools . BOSTON, Mass. Send for LIS 


$455» BICKFORD 
DRILL C0, 


IGHT OF 


UPRIGH 












"paDiaL 


AND 


UNIVERSAL 


RADIAL DRILLS. 


Boring & Turn- 
ing Mills. 


== 3 PIKESTREET, 
CINCINNATI, O. 


sini? 
it 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, sete, Slow & a 5. oattive Blast Is Durable, 
Compact and Cheap; ortable ‘orges, Tuyere 
Irons and Foundry Blowers. 


163 & 165 Washington St. 
NEW YORE. 


CONNERSVILLE, IND. 
Please Mention This Paper. 





P. H. & F. M. ROOTS, Mfrs. 





$. $. TOWNSEND, Gen. Agt., 
GOOKE & C0., Selling Agts., 








i a oe 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
tenance—Ease of Trans} vortation and G eneral Efficiency are among the advantages 
possessed by the “Wharton-Harrison ” form ot boiler. 

Send for Descriptive Pamphlet— Drawings — and Estimates promptly 
furnished for any amount of power from 4 H 

»tate requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 
187 La Salle Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., M..nufacturers of 


Philadelphia, Portable Drills, Hand 
Drills, Boiler Shell Drills, _ 
i ia ; Light Drill Presses. - 


ELECTRIC MOTORS Se 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
klevators, |! umps, Fresses and 
other Machinery. 

ELECTRIC GENE- 
RATORS, 


For — of Complete 
er Plants. 


PORTABLE THE McNAULL 


DRILLING MACHINES, UNIVERSAL RADIAL 


MANUFACTURED BY D R l L LS * 
Albert L. Colburn, Newest and best in the 


No. 4 Wall Street, market. Furnished in five 
NEW HAVEN, CONN. sizes, from a wall to a 10-ft 
ing. irculars. 
Send for Catalogue. swing. Send for circulars 


C.H.BAUSH & SONS, MNanll Mach & Fy o 


NEW YORK, N. Y. 
41 Dey Street. 


ATLANTA, GA, 
9 No. Pryor Street. 











































HOLYOKE, MASS. 
Manufacturers of 

@ Post, RONCEVERTE, W. VA. 
pom USPENDED CLAMP 
eon | boots AND RILLS 
) Mal Radial Drills ale.Speipie and foe 
From the GEO. BURNHAM &CO., 

> smallest to Worcester, 





the largest 


*UNCHING SHEARING “MACHINERY 
BOILER MAKERS. ROLLS 


+r 


MASS. 



































Manufacturers of all kinds of Under Westcott’s Patent. 
LATHE Capacity Little G lant Improved Double G rip.| 
No. Diame ter. Holding | Drills. 
—AND— 0 a inch. Oto et inch. 
1 to 
DRILL 2 : 0 to 1 “ 
24 0 to 1in.,extra 
| strong. 
8 6 bs 0 to Vd inch. 
Bi4 6%qC~sS Cto2 


Westeott Chuck Go, ge i San Sag bi CosDaeida ALY, Caulk 





SEND FOR ILLUSTRATED CATALOGUE. 









Universal 
Chucks, 


Or CHAS. CHURCHILL & 


Of Every Description, 


The E. HORTON & SON CO., Windsor Locks, Conn., U.S. A, 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. 


COMPRISING 


Chucks, Independent 
Combination Chucks, 


Send for 52 page lilustrated Catalogue. 


CO., Ltd., 21 Cross St., Finsbury, London, Eng. 








NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8ineh. We now carry 
in stock three sizes —8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN. 





ae Kei Fa > 
A tty 8S iF 
> > << L) 


CHUCKS 


NEWREVERSIBLE JAWS 
(DOVETAILED.) 


THE HOGGSON & PETTIS MFG. CO., 
ist. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket. 
together with all the 
advantages of the com 
»~ s.mon Friction Chuck 
Write for Illustratec 
Price List and Discount: 
to 


THE PRATT CHUCK CO., 


Clayville, N. Y., U. 3. # 


SWEETLANO 





















, rat awe. 


Pes 6s 


Joorriateicuton2 svRACUSE,N.Y 3 


til heheh Byres Pee 


MACHINISTS’ SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N Y 


mr 








Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 


The ROPPES Live-Steam Feed-Water Purifer, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


ij 




























TROMP CHUCK. 

The Cheapest and Best. 
— WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 

Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U. S, A. 
For Sale by CHAS.CHURCHILL & CO.,, Ltd, 
21 Cross Street, Finsbury, London, England, 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 

sold. 


Made in 8 Sizes, viz. : No. 1. Holds 0 to 14” 
0 to ya’ 
_ 3 * 0 to 36” 





-DIXON’S 
sINDIA= 


SILVER LEAD 


FOR SMOOTH CASTINGS 
COAT THE SURFACE OF MOULDS anp GATES. 
JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 


















Horse 






Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


























power 










i 

9 

a] 

& 

i 

Y - 
— 

= 

——- °} 
PRICES ON & 
APPLICATION. 5 
—s 

= 
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THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





McGRATH’S PATENT P 
Emery Grinding, Polishing EA «a 
alld Buflng Machines. =, 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
Conoes, N. ¥ 















NEWEST ano BEST 


RAINEY TNE > 


WRITE 


INDEPENDENT CHUCKS. 


(See Am, Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
— ulars of our latest improvements. Different 

rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. & OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 & Canal St, Chicago, Western Agt 


SKINNER 


> CHUCKS 


Independent, Universal and Com- 

bination LATHE CHUCKS, 

” —-Also, DRILL CHUCKS.— 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 


Chucks Sas 


Strongest. Kasiest to change. Best finish, Reversible 
Jaws (patented) giving 5changes including every possible 
desired position, 

NEW CATALOGUE, illustrated, sent free. 
discounts. P rompt shipment. Address 


THE NAT’L CHUCK MAN’EF’@G <0. Mt. Vernon, N. Y. 


THE WORCESTER 


DRILL GRINDER. 


SIMPLE IN CONSTRUCTION, EFFICIENT 
IN OPERATION, MODERATE PRICE. 
Endorsed by such concerns a8 


BROWN & SHARPE MFG. (0., THE PRATT & WHITNEY CO. 








Send for CATALOGUE. 





Liberal 





And over 600 others. 
SEND FOR NEW ILLUSTRATED CIRCULAR. 


The Washburn Shops, Worcester, Mass. 


YHARLES MURRAY=::- 
ENGR AVEN oN MOOD 





‘SS ANN ST. a+ NEw YORK: 








Weighs 42 Ibs. and 
drills from %% to 
1% inches diam 
eter. 


UNSURPASSED 


ASA 


REAMER. 










Runs with Steam 


Will work ir. 
any position. 


rw 


. as s Manufactured by 
) J G. TIMOLAT, 








59 S. Fifth Ave., 
NEW YORK. 


Send for Circwlar, 














Horizontal Jack. 


HYDRAULIC MACHINERY, 
PRESSES, PUMPS, PUNCHES, 
JACKS, 
VALVES, 


AC 
WATSON & STILLMAN, Mfrs., 


204, 206, 208 and 210 E, 43d St., New York, 





FITTINGS, 
PACKINGS, 
CUMULATORS, 


2 Plunger Hand Pumps. 








16 


AMERICAN 
PUTNAM MACHINE COM PANY, 






tl-af eam Engine 


Putnam Bolt 


New Putnam Automais 


Putnam Standard 
La 


FITCHBURG, 
ASS. 


thes, Cutters, 
Putnam Gap —— Putnam Car Wheel 
Lathes. Borers, 
Putnam Speed and _§ Putnam Hydrostatic 
Drilling Lathes, - FA Presses, 
Putnam Pattern Makers’ F _ =§ Putnam Railroad 
Lathes, Cranes. 








20in. 251N. & 30in WING. SEs ~E 





SNES 


“RADIAL DRILL Co, 
== CINCINNATI,O.U.S.A. 


BENCH TRILL PRESDED 


ARE OUTSELLING 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 





ALL OTHERS. 


51 JOHN & 2 DUTCH STREETS, . = NEW YORK. 
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‘American Gas Furnace Go, 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made fr 
any mechanical operation requiring 
high, even und control. 
able temperature. 


fie, No. 80 NASSAU STREET, 


NEW YORK. 


WE’G COMPANY, 


MACHINIST 














A. RK. KING 





ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
uicat OASTINGS) cnx: 
AND OR 
LICHT BRASS 











Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. = caratocte. | CORRESPONDENCE INVITED, 
THE STANDARD TOOL CO., Cleveland, Ohis. 


Manufacturers of STRAIGHT-LIP INCREASE TN DRILLS 


_ \ 
SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 














22//x22/x60"" 
Slab Milling 
Machine. 






Ce The INGERSOLL aoe ot ale ee 


ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


TRASK MILLING MACHINE C0. 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASs. 


ADAMS 


h Automatic Bolt-Threading & Nut Tapping Machine 


Made in all Sizes to Cut from 1-4” to 6” 


Pat. Dec. 24, 1889. 




















The simplest and most durable mac ming in existence The 
mw threading “y ad is wees entirely of 8 No links, levers 
cprings, caps, cases, blocks or die FB in or about the he ad. 


Separate Heads and ee Furnished. W rite for descriptive 


cir’ ~ular anc ay 4 rice | 


= Capitol Mfg. Co., 125 10 137 Rees St., Chicago, Il., U. 8. A. 


Agents for Great Britain, CHARLES CHURC HILL & CO., 
Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 













Suiiliih in OE $887,000.00. 


, Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates 
S ose upé —, One Premium the only Pa azmons 
ig year o Contingent or other Liability on 
part of Employer. t 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOS TON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


EBNTIREELY NEW . 
PATENTED NOV. 3, 1891. 
From 38 ft. to 8 ft. Swing. 
Will be sent to any responsible firm on trial. 
———— ADDRESS ———_ 


DIETZ, GANG & CO.., Cincinnati, 0. 


Proportioned to Risks 











{ith Street & Ridge Ave., Philadelphia, Pa. 
COMBINATION CENTER DRILLS tnenPas rita 


pod © purpose $10 im. Size of drilis 
bef by or bot en vende “ake, either 1-8 in. or 3-32 in. Sen ni 


any ead or Canada on receipt of pri 
popaia per Bos. OENT. LOCO i 00. P. 0. Box 1339, Providence, 2 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
—— GEARS, 
Ye . Send 10 cents for 

¥ 1892 Catalogue. 
© illustrations. 


cheaper and better 

















MANUFACTURER oF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 


PLAIN and 
UNIVERSAL 


ILLING 














Patent Cut- 
ting-off and 





AGHINES ” Centering 

of approved dc 7 Machine. 

ge, ; > 778", 4°", BY, 6” 
sign and hich ons sey at ’ 

», grade workman- HURLBUT, ROGERS 
% ship MACHINE CO. 

: : + South Sudbury, Mass. 
KEMPSMITH Chas. Churchill & Qo., Lid 





MACHINE TOOL CO,, 
Milwaukee. Wis. 


CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


al SEND FOR CBTALORME. © > 


Circular. Agents, Bi ire London, 








HAHA 


MARIS ‘MACHINE 0. 


American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
Makers of Implements for 

, Standard Measurements 
Over 
52,300 


in Use. 


ua HM HHH 





2343 & 2345 


Callowhill St., 
PHILADELPHIA, PA. 




















STARRETT'S 


FINE TOOLS 


wee ai — Skilled mechan- 
ae \— ics prefer them. 
z Live de: ilers sell 
them. 
Send for free il- 
lustrated Cata- 
logue. 


L. s. STARRETT, Athol, Mass., U.S.A. 


NDON Acents : Chas Churc hill & Co , Limited, 
21 Cross St., Finsbury, FE. C 




















pte ol Acad 
Flat Bar Gaug* 


Crescent Gauge. JAS. A. TAYLOR & CO 


Universal Tool Grinding Machine 











L 
ad 








mm 


oo ll a 
Ta 








Boston : Samuel Appleton, 28 Central § 
treet. 
NEw Rs “ae Edmund Dwight, Jr., General Agent, 51 Cedar 


CLOUGH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive. Of variable shape and 
interchanges abie. These cutters are kept 
in stock and orders file d pre ap 
Special cutters and sizes made to ~ 
pre amptly. For des« riptive eiroula 
prices and discounts, ac : ~~ 

R. M. CL¢ GH, 
TOLLAND CONN. 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 


Mipp + . . ARTMENT: Tattnall Paulding, Reside “ Adviser ; 
W. A. L. LAUGHTON, Manager ; John ‘Mi Ash, Jr., General 
- nent ent, od to rE . a alnut Street, Philadel yhia. 
CAG 


ayy pond ert, 226 and 228 La Salle Street. 


F ‘D. Hiree hberg Bro., 120 N. Third Street. 
AGEnts IN ALL THE PRINCIPAL CITIEs. 





CHURCH'S 
DOUBLE and SINGLE SPEED INDICATORS. 














CHURGH & SLEIGHT, 109 FULTON ST., N.Y. 








ROSE POLYTECHNIC INSTITUTE. 


Terre Haute, Ind. A ( Jollege of Engineering. Well-en- 
dowed, well-equipped. Courses in Mechanical, 


Flectrical, 
Civil i ngineering and Chemis og. 


dy nai b are Kate nsive F hine 
20ps, Laboratories, ‘DDY TE oms, Library, xpenses 
Address H. T. EDDY, : 


len 
¥ 


low. res, 





FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drils, 


With late + DES 
o anenetsen ri 


‘Sibley 


ox1¥] B pring Os[8 OM 


any other method. 








‘ment 


*god1Ig PUB ONSOTR}BO OJ puseg ~Sy °79 


‘given 1M OW Burgstug oJ sourqovy_y jor 


Machine, better and cheaper, then hy 


i 
peaosdwmy jo out 


at 





& Ware, 











SOUTH BEND INDIANA. 


G> Lathe and Planer Tools can be pee on this 


ISHOLT MACHINE CO., Madison, Wis. 








; 
























peaoidwy jo oult es1B] Bw plaq Os[B OM 


—- ... 
ed 
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WORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





SF. E. REED & 60., 


Worcester, Mass. 






MANUFACTURE 


ENGINE LATHES 





HAND LATHES, FOOT LATHES AND — 


MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 




















(4 BORING AND 
say TURNING 
SS Hills, 


4,6&6Ft. Swing. 


H. Bickford, 
B= Lake Village, 
N. H. 


W. C. YOUNG M’F’G B. ---- g 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 














NEW a MANUF’G CO., 


New Haven, Conn. 


Planers, 
Shapers, It 
Slotters,/ 

Etc, 








. LATHE. 






; Send for 
CATALOGUE jen 

for °92. 
JONES & LAMSON MACHINE co., 


Springfield, Vt. 09 U.S. 


LATHES 













PATENTED. 


rth New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 





WORCESTER, MASS. 


Manufacturers of 


7 Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 








CHAS CHURCHILL & CO., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 








W. POND MACHINE 


IRON PLANERS, 


Extra Heavy. Latest Design. 





All Modern Improvements. 


CO., WORCESTER, MASS. 





BOYNTON & PLUMMER, |. 








D, SAUNDERS’ SOK, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~ Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 





= Foot LATHE 
eA 


re pee° . $ @ WRC 4), AR 
a NARRAGANSETTWMac. 


*: BOX 1008 PROVIDENCE,R.I. 








) TOOL GRINDER 


Has no pumps, 
no valves. No 
piping required 
to supply it with 
water. Always 
ready for use. 
Simplest in con- 
struction, most 
efficient in oper- 
‘ation. Send for 


Bw°W®S ee Catalogue and 
Liem — Prices. 


W.F. & JOHN BARNES Co. 
1995 Ruby Street, Rockford, Ill. 


GAGE eee WORKS, 


MANUFACTURERS 





FOX & TURRET 
LATHES 
A SPECIALTY. 


TOOLS, 


WATERFORD, 
N.Y. 








OUR. SPECIALTY | 


CRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 



























os 

= 

Ba 

ws. 

343 

= ea 

Bis 

ee -& 

© #g) 

mS. 

age PRENTICE Ros. 
a?s nufacturers 0 
oe 

5 28 Lathes & Upright Drills, 
aan Lathes from 10 in. to 
c 20in. swing. Largest Va 
Bm riety of Drills manufac- 
s tured in the world. 

ow Worcester, Mass. 





P. BLAISDELL & CO, 


Manufacturers of 





TH ulR MACHINE CO. 


Universal Milling Machine, 
Sully ‘s1euv[q ‘80q3%"] ‘8[00, Ls 
qoeynueyy 


10 0} SUjIN{OVJNUVUI JO SPUTH [Te IOJ sTooy, TeIoedg 





{819HI0 MA UOI] PUY ,SISUIGOVPY Jo si0mn 


‘s[[lIq pue searqory 


“Wet Tagen : 
Gear and Rack Cutting, Millin 
and Index Drilling to Order. 


‘1ep. 


= 
| 





LaIGHT & CANAL STS., NEW YORK. 



















rics $10 li, BRARKER'S 

NO BELT. B CENTER GRINDING 
machine MACHINE. 

Guaran _— Manufactured by 


7 We. Barker & Co 
CINCINNATI, 0. 


~  Stteeee SEND FOR 


CIRCULAR, 





WorcrEster, MAss. 


Sept. 11, 1889. 


,28", 


Mr. J. SNYDER, 
Worcester, Mass, 

Dear Sir.—The 2 inch 
Upright Drill lL bought of 
you two years ago has been 
in constant use during this 
time and has proved to be 
a satisfactory tool, and the 
second drill of the same 
size furnished me 
is an equally good 
} tool. 
Respectfully, 

F. E. REED. 


' 83", S65 
32', 36° Swing 


21 
30”, 





CURTIS, 





Machinists’ Tools, 


WORCESTER, MASS. 














TNE MACHINE WORK. 


GEAR CUTTING. 


Having added a Blacksmith Shop containing a 350 lb, Steam Hammer 


TOOL WORK, W.D.F ORBES & CO. 


HOBOKEN, N. J. 
13th and HUDSON STREETS. 


to our already extensive plant, we are now prepared to estimate on 


forgings of all kinds. We carry a full line of Milling Cutters in stock. 


(Take (4th St. Ferry.) 


MILLING, 
FINE GRINDING. 


We manufacture P 


the Shaper or Planer. 





“SPECIAL il 


Send for our New Catalogue. 


loner Viess Parallel Pieces and Wedges for use on 
) Standard Arbors f< wr truing up nuts 





The ‘‘Simplex’”’ 
Glass- Tube Cutter. 


hae mple little strument 
wil, apie. rh tle pS sain 4 in 
Ts as 










ANY 
post AGE STAMPS, 





MANUFACTURED BY 
PANCOAST & MAULE, Philada., U. &. 4 


H.B. BROWN & CO,,| 


EAST HAMPTON, CT. 








SEE 


THAT 





Mason Regulator Co., Boston, 





is on every STEAM REGULATING VALY 


E that you buy, then you get the best. 
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WM, SELLERS & C0, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
INJECTORS FOR ALL CLASSES OF BOILERS. 





Philadelphia, 
Pa. 





BEMENT, MILES & C0, 


ae OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


Mew York Office, Equitable Building. 
GEORGE PLACE, Agent. 

















ESTABLISHED 1842. 


ROBERT POOLE & SON CO. 


BALTIMORE, MD., 
ENGINEERS AND MACHINISTS. 
MACHINE MOULDED 


GEARINC. 


ALL KINDS OF 


TRANSMISSION MACHINERY 
OF THE HEAVIEST CLASS. 


COMP TEETER, 


Figures any and all kinds 
* Examples. Operated b 
rik SAVES 60 PER CENT. OF 
IE. INSURES ACCURACY. 
eeded in every counting-room 
Batire relief from mental strain. 
5 Why don’t you get one! Send fo; 
Circular, 


FELT & TARRANT MFG. CO., 
52 Illinois St., Chicago. 


THE LONG & ALLSTATTER CO., 


HAMILTON, OHIO, U. S. A. 








POWER PUNCHING and 1 SREARING 
MACHINERY. 
For Ship Builders, Boiler Makers, Bridge Works, 


Architectural Iron Works, Carri ge 
Makers, Agricultural Implements, etc., 
Correspondence stating requirements ‘solicited. 


THE OPO SIDE TRO PLAINS 


TE BETH AYE ACHE alin, 


CHESTER, PaA., Dec. 5, 1891. 


We have your favor of the 2nd. 
Your Open Side Planer we have had in use for about 
three years. The machine is doing its work very satis- 
factorily ; we find it comes in to good advantage on 
special c lass of work which would be impossible to do 
on ordivary planer. At the present time we have no 
suggestions to offer as to its improvement. 

Very truly, 


ROBERT WETHERILL & CO. 


ACME MACHINERY Co. 


LEVELAND, OHIO 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM. CINCINNATI CENTENNIAL 


STUART'S PATENT IMPROVED WEDGE COUPLING 
SENT ON TRIAL. 
Uses neither PINS nor KEYS. 


Can be attached or removed in a few seconds 
without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 


Also the Cheapest. 2-inch only 84.503 other 
sizes in proportion Send for discounts and illus- 
trated Price List of 20 sizes. 


ROBERT J. STUART, 


NEW HAMBURGH, N, Y. 


SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


A. D. QUINT, 
HARTFORD, CONN. 


= Wagon 
















GENTLEMEN,: 
















VAT. DEC. 5, 188% 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 1588, 











The Moore & White Co,, | 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White ”’ | 
Friction Clutches | 


AND 


Cut-off Couplings. | 


Send for Circulars. 


Why Not Move 


Nearer your best and biggest market—nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
low railroad and lake freights everywhere; unrivalled location; belt 
railways. Chicago Heights is the center of Chicago’s manu 
facturing district. Can’t you come 


lo Chicago? 

We'll show you Chicago Heights, and offer you strong induce- 
ments to locate there. We have the property, the men and the 
money—and mean business, If you’re a manufacturer, affected 
by the new, changed conditions of doing your business, write us; 
we have a ‘‘way out.” 

‘‘Chicago’s Beaten Path’? is an illustrated and carefully-prepared booklet. Every 

manufacturer should have it. Send us your name and address. Here’s ours: 


THE CHICAGO HEIGHTS LAND ASSOCIATION, 
(GeT OUR RATING) 


826-827 Chamber of Commerce, Chicago. 


ay) 
(i 
3 





THE HILLES & “JONES rey 
WILMINGTON, DEL. 


—MANUFACTURERS OF— 


NMACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


shows our WERTICAL MILLING MACHINE, 
for General Machine Shop and Locomotive Work. 


WYMAN & jimi merase. DROP 


Cut 




















SHEL [AeSSpRE Blower setae \ 
_ SEN 


BLACKSMITH DRILLS. 




















‘h tA Bo 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, OST EFFECT 
IVE, and MOST ECONOM 
‘“S ICAL device on the marke 

Y for the lubrication of machinery 
rings. 


Liberal Discount to the Trade 


MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 


ESPECIALLY ADAPTABLE FOR 


ST.RUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE KEY-SEATING MACHINE.) The Morton Key-beating Machine 
THE LEADER. 








SEND FOR CATALOGUE. 


STER MACHINE rer CO. 








tasavers ‘of Set, Gap & 
Machine Screws, Studs, etc, 














THE BURTON MACHINE Co., 
302 Peach St., 
ERIK, PA, 

U.S A 









The cut represents 
our Stationary and 
Portable Key - Seat- 





With recent patented improvements, we guar- 











ing Machine. which 
as fully meets all the | antee to do the following class of work. 
=| . requirements of a To cut key-ways through 144-inch hole in hubs or 
S machine shop. They are furnished | sleeves 23 inches long, in iron, brass or steel, also 
= with one, two or three Arbors, as 
= desired, to cut any width of key.seat | Make it dovetail to insert fe ather key. 
eal up to 2 1-2 inches wide. , Will cut through 4-foot hub, through 5-inch hole. 
Ss _ 115-16 inches A:bor works ] Our new centering chuck and setting attachment 
=| in all bores from 1 15-16] the work can be set exactly, without the use of a 
i! inches to 3 inches diameter, 1 > ea oO t d 
a> ond ania denis 1a inch, 1 eCeee OF it ur pew bin ing attachment takes 
v2 a A a 2 ry 
long. the place of bolts, with a key-way and key to fit it. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches t ro particulars address THE MORTON M’F’G 
6 inches diameter, and cuts seats 16 inches long. . MUSKEGON HEIGHTS, MICH. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches t 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 
If the work is heavy and too large to be placed on machine it 


can be detached from stand and used as portable machine, 


»... DAY STEAM. 


Simpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to kugines, Dry Heuses, ete, 








GIANT KEY SEATER. 
Rack- Gnttiog Attachment 

Key aking Me We mines 
VALLEY OM ACHI 

SAGINAW, Mic _ 
Cuyahoga Falls, O.,Nov.25,’91. 

Gentlemen: The arge KEY 

SEATER which we bought of 
you has now been in opera- 


Place Sepa: ator as close to engine 
as possible, the steam takii g a spiral 
course between the threads causes 
the water tolethrown by centrifu 


gal force against the outer wells 

a Ly Fy mn pad an tl alte Se - y seam wos 8 through 
ie sma 1 les to center o pe 

mesh sonstnast Ce it was Steam can ener at A or BR, ayes 
puch peared. with Py ew | venience my zone re ; also used in 
e also have a machine made conve, ing steam lony distances, for 
Steam Hammers, Dry Houses, Wa 


by another firm, which we 
thought was a good machine 
but now that we have both 
in our factory, and use them 
both, we like yours very much 


ter Gas Generators, and for ali pur 
»2e8 Where Dry Steam is necessary. 


mr 
KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, . 











the best. 
The Falls Rivet & Machine Co, Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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Rp THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound aud Triple-Expansion Engines 
HIGH-PRESSURE BOILERS, 


A Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


Address BUCKEYE ENGINE CO., 
Or SALES ACENTS: 
RUCKEYE FNGINE COMPANY S\LES AGENCY, No. 10 Telephone Building, New York City. 
4. A. HUNTING, John Hancock Bld’g, Boston, _—, N. oa ROBLNSON, 97 Washington St., Chicago, DI. 
ROBINSON & CARY COMPANY, St. Paul, Minn. . L. FISH, No. 61 First St., San Francisco, Cal. 
4. M. MORSE, 511 Commercial "Building. St. Louis, Nic. J. M. ARTHUR & cO.. Portland, Oregon. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 

Scle Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


WANTED 
ENGINEERS AND STEAM USERS 


TO SEND FOR 


OUR NEW CATALOGUE A OF STEAM SPECIALTIES. 


JUST OUT. FREE TO ALL. 
Containing TABLE OF PRESSURE, TEMPERATURE AND VOLUME OF STEAM. 
ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO ” GAS ENGINE WORKS. THE TWISS IMPROVED wAUTOMATIC ENGINE 


LIBERATING Valve Gear, 
Manufactured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN 

Senc for price betore pur- 
chasing e:isewhere 


Salem, 0. 




















SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA. 


New York porn, 
18 Vesey St., N.Y. 


Branch Office, 
151 Monroe St., CHICAGO. 





= The Almond Coupling 


A NEW quarter turn 
motion to replace 

‘ quarter turn belts and 
bevel gears. 


> ‘.R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 





o Over 36,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


ENGINEERING CO 
NICLTOWN 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 








"| £3 CONOVER “™ 














1 (j.* CONDENSERS. 











i, f 
ea |f BELT AND STEAM DRIVEN. 
= ed of Compound Condensing Corliss Engine 
hentte ‘ mah : on Independent Condenser. 
. | 5 HANDSOME CATALOCUE FREE. | by 
2 u a THE CONOVER MFG. CO., 95 Liberty St., N.Y. —2me 
















GENERAL»® EXPERIMENTAL 
MACHINE WORK. pest FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHIGAGO ILL. 


NEW AND SECOND-HAND 
MACHINERY (In Stock.) 


Engine Lathe, 66 in.x24 ft., Heavy Pattern, for facing and 
boring ,0W price. 
60 in.x20 ft., Heavy Pattern. oe a 
34 in.xll ft . oe ” ws 
20 in. x10 ft., Ames, C’p'd Rest and Cross Feed, 
special reverse feature, complete. Alorder 
20 in x8 ft., Perkins, Hollow Spindle and 
Cross Feed, complete Al order 
24in.xl2 ft., Fitchburg, C’p'd Rest, Cross fd 





ragnoinessre"™*STEAMENGINES 
. 12 to 100 Horse Power 
; Mh 


gg Every Engine Adapted to Heavy, 
Y tested under 4 Continuous Work. 
full me 


























SUITABLE 


AA Tubular & Firebox 
{ BOILERS 


eon nena! ion inmee- 





ENGINES & BOILERS 


Stationary & Semi-Portable. 


8 to 25 HORSE-POWER 





18 in.x8 ft., C’p'd Rest, New Haven |. Compuate . a 
16 in x6 it Lathe and Morse j00d order High in Grade. 
14 in.x6 ft., Ashton, Hand. j 
Pla ner, 17 in.x4 ft, Whitcomb. modern style Al order 4 Low in Price. 
24 in.x8 ft., Lathe & Morse, moderna style é Send for Pamphlet. 
42 in.x42 in.x8 ft., Powell Planer Co.’s, latest pat. Al 
48 in.xi0 ft., modern style Good o1 jer The WwW. e- LEFFEL Co. 
U ee Drill 24in., Ames complete . . 
Radial ft Arm, B'k G’d, Auto. Feed Niles. Al order Greenmount Ave., Springfield, 0, 
Shaper, 9 in., ¢ ‘rank Motion, Hewes & P hillips iood order 
15in., Gould & Eberhardt. Al order. 
4in.. Trav. Head, Fitchburg. . 
Slotting Machine, 9in, stroke, modern, complete. Good order. Swivel. BASE, 
» Machine, din, with full set Dies Morris & Ta isker 
hae Machines, 15-16, 13-8 and 2 1-8in. holes, Brown & Sharpe 
and Jones & Lamson makes, with Tools Good order 
Boiler Bending Rolls, 6 ft., Good Desiga, Low ivy and Power 
ful, complete. Al order, low pric 
Specially ade aa 
IMPROVED NEW TOOLS. for drill press work 
Engine Lathes. 14 to 48 in. Swing. Fitchburg Hendey, Ames where chucks cannot 
and Perkins makes, Double and Triple Gear. be used, and equally 
Drills, 20to32in. Prentice Bros. makers 
Planers, 24 to 421n. Powell, Fitchburg, makers. good for special or 
Boiler Rolls, new patterns. § and 10 ft. long regular bench work. 
Send for catalogue 
BOILER AND BRIDGE TOOLS. of full line of the most 
Riveting Mz achine. ee in., for bridge and boiler w« + k.m otern improved designed, 
styie with full hoisting outf ood order 
Boilet Kolls 6 1t.. verv po werful Al order and best finished ma 
S and 10 it., improved style. New, = Chinists’, plumbers’, 


coach makers’ and 
pattern makers’ vises 
and small tools. 


HOLLANDS MFG. Co., 


ERIE, PA. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y. Mach’y Warerooms 
























MANUFACTURERS e 
___. OF IMPROVED ~!= 
CORLISS STEAM ENGINES 
IN FULL bare Si 
Con TAY ASN FOR []OMPLETE Penta ; 


FRICK COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


' ALSO BUILDERS OF 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 











WAYN — 


(Tandem Compound.) 


PHOENIX IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


“Dick & Church’ Automatic Cut-off Enpine, 


Single, Tandem Compound, and Triple Expansion. 
| Horlsontal Tubular and Manning Vertical Boilers. 


AUTOMATIC 
: ay pine | NES 


PAINTED POST,N.Y. 


EPR ESENTATIVES. 
— SULTAN SCHOLL & Ou. 











WESTON . 


HIGH PRESSURE BOILERS “< 
COMPLETE POWER PLANTS = 


IGH GRADE AUTCMATIC CUF OFF ENGINES. Sr 


No other enginehasa perfectly balanced valve. of @ 


126 Liberty St., N.¥. 











OUR GUARANTEE WHO DARE MEET {T? 


he. engine shall not run one revolution slower 
haa: fully loddéd than when running empty,and 6 duc-f af. 


tion of boiler pressure fiom the greatest to that necessayy)> \)'= 
to do the work, will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser Upon pay- 


ment of one dollar Send for Catalogue. — 
Branch Off1 vr Liberty St. New York. NY. J. H. Sen 
ranch Offices.\4i2 Washington Ave. St.Louis, Mo. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
165 Washington St., N. Y 23 W.R and »Iph St., Chicago 


2 N. 7th St., Philade Iphia 09 Ist Ave , Pittsburgh. , i IN beg 
7 Haverhill St., Boston 179 Race St , Cineinnati A i ma et 


ROCK DRILLS 





















Air Compressors wiTH 
Compounp Air Cytinbders, 
AND Compounp SrTeam Cy t- 
INDERS WITH Meyer or Cor- 
Liss VaLvEs. 


Rand Drill Co., 
23 Park Place, 
NEW YORK, U.S.A. 








WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty, 
OVER 100 NOW RUNNING SUCCESSFULLY. 


Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 


Catalogue on Application. 





Bolt «Nut Machinery 


Complete Qytfits for Bolt and Car Shops. 
) Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 
Bolt Headers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


’ The National Machinery Co., Tiffin, 0. 
THE IMPROVED 


Nut Tappers, 








BALL ENGINE. 


Is superior in DESIGN, 











Ball & Wo EE ato 
SHI n 

The Ball & Wood Co. and. BCONOMY tt bas no 
ua Built th new 
oornene tenis from new patterns 
15 Cortlandt Street, and after long experience, 
it marks the latest step in 

NEW YORK. steam engineering. 



















AMERICAN 


[JuNE 30, 1892 


MACHINIST 








BROWN & SHARPE MED. C0, 


PROVIDENCE, R. I. 


It is our intention to meet the. de- 
mand for powerful Milling Machines. 


Mo, 8 Phar Minune Macwue, 


The spindle has a recess across the 
end and a cap nut, by which the cut- 
ter arbor is positively locked. The 
front bearing is 3?’ diameter, 54'’ in 
length. The table is 66” long, 16” 
wide, and has a bearing in the saddle 
40" in length. 


Weight, about 5,000 Ibs. 


ee a Son hh & & Bi cue =A AT A 


MALCMINE l Ne et ene he) 
ON EXHIBITION AT 


238. Canal St., Chicago, Il. 


S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE ‘TOOTS. 
el BORING AND TURNING MILLS 
1 | 
=e ts \ 














A SPECIALTY. 


Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 


Ey = - my 1 ui) 








tained. Boring Bars counterbalanced 
> at all angles. Feeds automatic at 
all angles. 


12-FOOT BORING AND TURNING MILL. Correspondence solicited. 


NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY ST. PHENIX BLOG, LEWIS BLOCK, 



























INCREASED SALES 


JENKIN Show that our customers appreciate the 
Inf value of improvements made in 


JENKINS STANDARD at JENKINS PACKING. 
It can be used. again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.”’ JENKINS BROS,, New York 
Philadelphia, Boston and Chicago. 








Tne LODGE & DAVIS MACHINE TOOL CO. 


WORKS, CINCINNATI. 


COMPLETE MACHINE SHOP EQUIPMENTS. 
IMPROVED PLANERS FOR EVERY DUTY. 
CROSS RAIL RAISERS BY POWER. 
DEEP BEDS AND TABLES. 
OPERATED FROM EITHER SIDE. 
POWERFUL AND RIGID. 
NEW YORE HOUSE, 
64 Cortlandt St. 
CHICAGO HOUSE, ~@ 
68 and 70 So. Canal St. 
CLEVELAND HOUSE, 
$2 So. Water St. 
PITTSBURGH HOUSE 
Market and Water Sts. 
GOVENTRY, ENGLAND, 
Alfred Herbert. 











IMPROVED 32 and 36 INCH IRON PLANER. 


NO'’TICE.) 


It is being circulated that some machines @an do 50% and another 
special machine 1/; more work than the Eberhardt 


CEAR CUTTER. 


We have yet to see the ome that does it; the facts are, we are 
4s more gears, either cast irom or steel, where our 
machines are placed alongside of these other 
machines, We can refer intending purchasers 
to shops where these are running, 









We warn the consumer from purchasing 
infringing machines Write to 


GOULD & EBERHARDT. 


NEWARK, N. J. 


This is the machine that is cutting (with rare 


THE PRATT & WHITNEY COMPANY, 
HARTFORD, COND. Hetty SHAPING MACHINES 


MANUFACTURE 
With 12 in. and 14 in. stroke, all 
P ry N E R = feeds automatic. 


To plane 16 in. x 33 in. x 3 ft. 
to 40 in. x 40 in. x 20 ft. with quick 
return motion. 


PILLAR SHAPERS 


With 9 and 14 inch stroke. 


THE 


MANCFACTURERS 
OF < 

BILLINGS 

DROP FORGED 

LATHE DOGS 

FORGED 

FROM BEST . 

STEEL FOR 

THE PURPOSE 

LROP FORGINGS OF COPPER,IRON AND, STEEL OF ALL DESCRIPTIONS 










Single and Double Head 


MILLING MACHINES 


f Description and Prices sent on 
® application. 


WESTERN BRANOH : 


~ 400 West Washington Street, Chicago, Ills, 


ILLINGS & SPENCER 


HARTFORD, CONN. U.S.A. 





CO. 


NES as 
% up ame) 


€ 








WARNER & SWASEY, 


CLEVELAND, 
OHIO. 


OPERATED Entirely 
by One Handle. 





MAGHING TOOLS 





For IRONand BRASS WORK. 
Tllustrated Catalogue on application. 


The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it to the manufacturers. curried in stock 
by the iP argest Supply Houses in the U. 
Western Agent, CRANE CO., Ae AGO. 
JENKINS BROS., New York, Southern Agents. 


The Hayden & Derby Mfg. Co., 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 











MANUFACTURER OF 
on application. 


Lowell, Mass., U. S. A. 


FROM 17 to 50 IN. SWING. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 








Key-Seating Machines | J. . ALLEN Presivent. 
=and 20 in. Drills WM. B. FRANKLIN, Vice-PRresent. 
A SPECIALTY. F. B. ALLEN, Srconp Vicre-PRESIDENT. 
GENO FOR Let OC J. B. PIERCE, SEcRETARY & TREASURER. 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
—'rools or Supplies. 


W. P. DAVIS, 


Rochester, N. Y.« 


DLANERS” SPUR GEARED 
SPIRAL GEARED. 


| The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 










Gear Wheels and Gear Cutting. 
Grant’s Gear Book for 1892, 15 Cents. 
Lexington Gear Works, 














Lexington, Mass. 
















































ae 27" x 8 Planers |20” x 6 Chucking Lathe. | 16” x 6 Engine Lathe. . 
Aalan DEY MACHINE @O. TORRINGTON: Conn: 


—__AACHINE TOOLS: ~ Sr 





s 6 Pillar Shaper. ! 
CHAS. CHURCHILL & 00, Agta. 








N 21 CROSS 8T., 
fanlut La Finsbury. London, Eng 
_— AAAADAAAA. . Manufacturer 
J.M.CARPENTER > eT Se ———— vi al 


PAWTUCKET.R. I. 





exceptions) all the Electric Motor Gears. 








APS & DIE 
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